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Preface

The Veterans’ Health Care Eligibility Reform Act of 1996 (PL 104-
262) transformed the U.S. Department of Veterans Affairs (VA) from 
an episodic, inpatient provider to a comprehensive health care provider. 
It also authorized VA health care for all veterans and mandated that 
the VA establish a priority-based enrollment system to manage access 
to care. The legislation requires the Secretary of Veterans Affairs to 
make an annual determination wether budgeted resources are available 
to provide timely, high-quality care to all enrolled veterans. Unantici-
pated changes in the demand for and delivery of health care can yield 
budget shortfalls or surpluses.

The VA relies on the Enrollee Health Care Projection Model 
(EHCPM) to project veteran enrollment, enrolled veterans’ use of 
health care services, and the cost of providing these services. Senior 
VA leadership and regional leadership of the VA’s Veterans Integrated 
Service Networks (VISNs) use projections produced by the model to 
understand the dynamics of demand for health care services in the 
VISN service delivery areas and to plan the VA’s appropriation request. 
There is also interest in using the model as a platform for a variety of 
strategic-planning and policy analysis activities.

The VA asked the RAND Corporation, in conjunction with an 
independent, senior-level actuary, to review and evaluate the structure 
of the EHCPM to assess the accuracy, validity, and cost-effectiveness 
of the model; to identify potential model enhancements; and to assess 
the risks to the Veterans Health Administration (VHA) posed by the 
model’s reliance on proprietary elements. This monograph will provide 
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VHA leadership and oversight bodies with insights useful for under-
standing the EHCPM and its role in the VA’s budget and strategic-
planning processes.

This study was sponsored by the Department of Veterans Affairs, 
Veterans Health Administration’s Office of the Assistant Deputy Under 
Secretary for Health for Policy and Planning. It was conducted jointly 
by RAND Health’s Center for Military Health Policy Research and the 
Forces and Resources Policy Center of the National Defense Research 
Institute (NDRI). NDRI is a federally funded research and develop-
ment center sponsored by the Office of the Secretary of Defense, the 
Joint Staff, the Unified Combatant Commands, the Department of the 
Navy, the Marine Corps, the defense agencies, and the defense Intel-
ligence Community. More information about RAND is available at 
www.rand.org.

The principal investigator for the project was Katherine Harris. 
James P. Galasso, FSA, MAAA, President of Actuarial Services & 
Financial Modeling, Inc., served as the project actuary. Mr. Galasso 
fully collaborated with RAND in all aspects of the evaluation process, 
including reviewing materials, attending briefings, and assisting with 
writing the final report. The findings expressed in this document repre-
sent conclusions reached mutually by RAND and Mr. Galasso.

http://www.rand.org
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Summary

The Veterans’ Health Care Eligibility Reform Act of 1996 significantly 
expanded the mission of the VA. The reform act vastly increased the 
types of services offered to VA patients and extended medical cover-
age to all veterans through a priority-based enrollment system. The VA 
now operates the largest integrated health care system in the United 
States. In 2007, the VA had 7.8 million enrollees, served 5.5 million 
patients, and had a total operating budget of $37.3 billion.

To meet veterans’ health care needs under its expanded mission, 
the VA needs accurate forecasts of future resource requirements so that 
it can plan and budget accordingly. Developing these estimates is a for-
midable task because demand for VA resources is variable and difficult 
to predict. Currently, the VA uses a complex model—the EHCPM—
as a planning tool to estimate future demand for medical care and 
related services among U.S. veterans. The model is maintained and 
operated by a contractor, Milliman, Inc. The EHCPM is currently used 
to develop the VA’s annual budget request. The VA would like to extend 
the model’s uses to support policy analysis and strategic planning.

The utility of the EHCPM depends on its ability to provide accu-
rate and timely projections of future demands on VA resources. To 
gauge the model’s utility as a budgeting and planning tool, the VA 
asked RAND and an independent, senior-level actuary to conduct an 
assessment of the EHCPM. Specifically, RAND was asked to perform 
two tasks:

Review the model’s key features to determine how effectively they 
support the VA’s budget and planning needs.
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Assess the benefits and risks associated with current model speci-
fications and current contractual arrangements.

Study Methods

To conduct the assessment, RAND, in conjunction with subcontractor 
Actuarial Services & Financial Modeling, Inc., performed several tasks. 
We reviewed model documentation; generated and reviewed responses 
to ad hoc questions about model features and contractual arrangements 
posed to VA and Milliman; reviewed Milliman’s corporate capabilities 
and background, the qualifications of key Milliman staff, and a sum-
mary of hours billed from March 2005 to May 2006; attended a 2-day 
model training course; visited Milliman headquarters to review pro-
prietary model inputs; participated in a half-day discussion with senior 
VA staff from the VA Office of the Assistant Deputy Under Secretary 
for Policy and Planning and the Office of the Chief Financial Offi-
cer; reviewed accuracy and validity studies prepared by Milliman; and 
developed a small, prototype model that replicates EHCPM output 
under alternative assumptions regarding VA’s cost structure.

How the Model Works

The EHCPM model projects total expenditures in any given year by 
combining output from three subcomponents—enrollment level, uti-
lization rate, and unit cost. These elements are multiplied together for 
each of 58 medical services for roughly 40,000 enrollee types, or “cells.” 
These cells are defined by age category, by whether enrollment occurred 
before or after eligibility reforms, by priority level, and by geographic 
sector. The model applies four types of trend factors to account for 
general changes in medical costs and the anticipated changes in the 
efficiency of VA providers. The trend factors are utilization, inflation, 
intensity of service provision, and a measure of management efficiency 
(referred to by Milliman as the “degree of community management”). 
In addition, the model accounts for anticipated changes in veteran mor-
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bidity and reliance on the VA health care delivery system, enrollment 
levels, and enrollment mix. The model’s three subcomponent models 
are described in more detail below.

Enrollment Projection Model

The enrollment model is the simplest of the three subcomponents. It 
develops projections by applying historic enrollment rates to the fore-
cast veteran population derived from U.S. Census data. Modeled 
enrollment rates are obtained by age, priority level, geographic sector, 
and participation in Operation Enduring Freedom or Operation Iraqi 
Freedom—referred to as special conflict status. The projected enrollee 
population is equal to current enrollment plus new enrollment minus 
deaths. Although enrollment rates reflect demographic trends in the 
veteran population, such as shifts in priority level and geographic 
migration, they do not account for trends in the generosity, availabil-
ity, and affordability of private-sector health insurance that could lead 
veterans to enter or leave VA health care.

Utilization Projection Model

Modeled utilization is based on the Milliman Health Cost Guide-
lines (HCGs), a proprietary set of utilization-rate benchmarks derived 
from commercial data. The HCGs contain data on utilization for 37 
of the 55 EHCPM health service categories. These data are based on 
a standard fee-for-service benefit package. Milliman applies a complex 
set of adjustments to the HCG data to reflect the health status of VA 
enrollees, their reliance on VA, and the relative efficiency of VA facili-
ties. In each projection year, utilization rates are adjusted to account 
for national trends in health care utilization and VA-specific trends in 
management efficiency. Because model management trends are cali-
brated against the local community in which each VA facility operates, 
projected changes over time in the efficiency of VA practice are implic-
itly tied to community practices. In a final step, adjusted HCG bench-
marks are calibrated to actual VA workload in the model base year 
to account for differences between the VA and the private sector that 
are not captured by adjustment. Milliman refers to this as the “Actual 
to Expected Adjustment.” Services without commercial counterparts 
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(such as VA-specific outpatient mental health services, blind rehabili-
tation, and over-the-counter drugs and supplies) are projected directly 
from VA workload data.

Unit Cost Projection Model

Average unit cost (that is, the cost of a particular medical service) is 
derived by allocating VA’s base year budget obligation to base year VA 
workload in each service category. Many of the service categories in the 
utilization model are developed at a finer level of detail than the service 
categories defined in the VA’s cost accounting system. In these cases, 
the model relies on calculated relationships between VA cost levels and 
Medicare-allowable or billed charges to estimate VA unit costs by ser-
vice category. Inflation and intensity trends are then multiplied by base 
year average unit costs to project unit costs in any given year.

Results of the Assessment

Our assessment addressed four main questions: (1) Validity—does the 
model measure what it is intended to measure? (2) Accuracy—how 
accurately does the model forecast the outcomes it is intended to proj-
ect? (3) Tractability—how easily can modelers and users understand, 
and potentially replicate, the model’s features, especially its validity 
and accuracy? (4) Transparency—how clear are the model’s assump-
tions and operating processes? The results of our assessment are sum-
marized below.

How Valid Is the Model?

We conclude that the EHCPM is likely to be valid for short-term 
budget planning but may not be valid for longer-range planning and 
policy analysis. The EHCPM represents a substantial improvement 
over the budgeting methodologies used by the VA in the past for two 
reasons: (1) The model builds total expenditures from detailed service 
categories and enrollee types, and (2) it disaggregates enrollment, uti-
lization, and cost components. Thus, the VA can use the current speci-
fication to identify factors that drive specific types of expenditures or 
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expenditures for specific types of enrollees. The VA can also use the 
model to develop more-informed strategies for managing expenditures 
and allocating budget appropriations. Because it incorporates a wide 
range of utilization and unit cost parameters for a variety of services 
and enrollee types, the current model structure can be used to monitor 
budget execution and performance relative to preestablished bench-
marks. Limited accuracy and timeliness in the VA data systems—not 
limitations in the model structure itself—are the only constraints on 
the model’s utility with respect to these functions.

However, the model could yield misleading results when used for 
strategic planning and policy analysis. Using the model to inform sce-
narios beyond the current policy and budgetary environment requires 
assumptions about a number of factors, including the VA’s cost struc-
ture; how rapidly the VA can expand its capacity to meet demand; 
the factors driving enrollment levels; the comparability of patterns of 
health care use in the VA and commercial sectors; and the relation-
ships among enrollee health status, VA treatment capacity, and enroll-
ees’ preferences for treatment in VA facilities. In many cases, a lack of 
appropriate data or uncertainty about the future makes the assump-
tions difficult or even impossible to assess.

Modifications to model subcomponents and enhancements of 
supporting data inputs would likely be required before the model could 
support a broader range of applications beyond short-term budget plan-
ning. These modifications are needed for two reasons. First, under the 
current specification, short-term utilization projections are tied to VA 
experience and thus do not measure potential demand independent 
of the current VA delivery system. Second, the current specification 
treats the VA’s cost structure like that of a fee-for-service payer, such 
as Medicare or a commercial insurer. Thus, if a substantial proportion 
of the VA’s costs are fixed, projected expenditures will be unrealistic. 
Fortunately, the model has a flexible, component-based structure under 
which modifications can be implemented without sacrificing the conti-
nuity of budget-planning applications.
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How Accurate Is the Model?

The accuracy of the EHCPM is difficult to assess and is thus uncertain. 
As we discuss below, factors that hinder assessment of model accuracy 
are, in large part, those that limit model validity. In our view, the most 
challenging barrier to accuracy stems from the lack of unit cost mea-
sures that are independent of the VA’s budget allocation. This is because 
the discretionary nature of the VA’s budget complicates the relation-
ship between model projections and actual expenditures. Under a dis-
cretionary budget, the VA does not have the authority to spend more 
than Congress appropriates. If demand for VA services cannot be satis-
fied under its appropriation, then “actual” expenditures will reflect the 
constraints inherent in the appropriation and not true demand for VA 
care, which model developers strive to project. In such a circumstance, 
accessing the overall accuracy of expenditure forecasting models by 
comparing projections against an approved budget can be misleading.

Several other factors further complicate an assessment of EHCPM 
accuracy, over and above those that must be addressed in assessing the 
accuracy of policy models more generally. Because the VA data systems 
upon which the model relies and the current structure of the VA benefit 
are relatively new, opportunities for assessing accuracy against histori-
cal utilization experience are limited. Finally, because unmet demand 
is not observed, it is not possible to compare projected demand with 
actual total demand. To our knowledge, no specialized analytic meth-
ods have been established or ancillary data collected and analyzed for 
the purpose of assessing accuracy in the context of these challenges.

How Tractable and Transparent Is the Model?

The overall structure of the model is relatively easy to understand. 
However, this is not true of the model’s subcomponents. Tractability 
and transparency are reduced by the complexity of adjustment algo-
rithms used to set parameters of model subcomponents; the uneven 
and often incomplete model documentation; reliance on proprietary 
utilization data and clinical efficiency benchmarks, the quality and 
appropriateness of which cannot be reviewed by interested parties; and 
the lack of a process for obtaining independent reviews of the model 
by outside experts.
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Benefits and Risks of Using the EHCPM

Based on our review of model features and an informal assessment 
of the contractual arrangements under which the EHCPM is devel-
oped and maintained, we assessed the benefits and risks to the VA of 
the current model specification and existing contractual arrangements. 
Compared to traditional methods, the current specification offers the 
benefit of a substantially more flexible and detailed platform from 
which to plan the VA’s appropriation request, monitor budget execu-
tion, and assess system performance. The main risk to the VA stems 
from the potential for misleading projections when the model is used 
to inform future policy and budget decisions. Overall, we find the risks 
of outsourcing to be low and manageable. The most important risk of 
outsourcing to consider is the lost opportunity to build institutional 
knowledge of internal VA staff through day-to-day participation in 
model-related activities.

Conclusions

While the current EHCPM is useful for short-term budget planning, 
our review suggests it is of limited utility for planning and policy 
 analysis. To enhance the utility of the model for these activities, the 
VA might consider modifications to model subcomponents to allow 
for more-robust forecasting of the demand for and cost of VA care in a 
changing policy environment. Such modifications are likely to require 
substantial investments to expand VA’s on-going survey efforts and 
to develop tools for measuring treatment capacity and costs. If such 
investments are not practical or feasible, the VA may want to investi-
gate simplifications of the current model that draw more exclusively on 
the VA’s own data resources. A simpler model would be more transpar-
ent to model constituents and may perform equally well. Under either 
an enhanced or simplified model, the VA might also consider other 
improvements, including more-approachable and complete documen-
tation, involvement of a wider range of experts in model development, 
and periodic review by independent experts. 
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CHAPTER ONE

Introduction and Background

The Department of Veterans Affairs (VA) uses a complex model—the 
Enrollee Health Care Projection Model (EHCPM)—as a planning tool 
to estimate demand for medical services and related support among 
U.S. veterans. The utility of the EHCPM depends on the model’s abil-
ity to provide accurate and timely projections of future demands on VA 
resources consistent with the VA’s budget and strategic-planning objec-
tives. In order to understand the model’s utility, the VA asked RAND, 
in conjunction with an independent, senior-level actuary (James P. 
Galasso, FSA, MAAA, President of Actuarial Services & Financial 
Modeling, Inc. [ActMod]), to conduct a comprehensive assessment 
of the EHCPM. This assessment included two specific sets of tasks: 
(1) a review and evaluation of key model features and (2) an assessment 
of the benefits and costs associated with the current specification and 
several specific aspects of the current contractual arrangement. This 
monograph presents the results of that assessment.

Overview of the Current VA Health Care System

The VA operates the largest integrated health care system in the United 
States. In 2005, the VA had 7.2 million enrollees, served 4.8 million 
unique patients, and had a total operating budget of $30.8 billion. 
Currently, all veterans with at least 24 months of continuous active-
duty military service and an “other-than-dishonorable” discharge are 
eligible to enroll in the VA.
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The VA provides primary and specialty care to enrollees, as well as 
a comprehensive pharmaceutical benefits program and other ancillary 
services. There are currently 1,264 VA health care facilities, including 
inpatient medical centers, outpatient clinics, and “Vet Centers” that 
provide assistance to the homeless and specialized counseling. The VA 
maintains partnerships with numerous academic medical centers to 
enhance quality of care and to promote education and training. In 
addition, the VA has developed an award-winning electronic medical 
records system and is considered an innovator in the field of health 
information technology. Recent studies have shown that veterans 
receive better overall quality of care than the general population (Asch 
et al., 2004; Etzioni et al., 2006; Stineman et al., 2001). For example, 
VA rates for colorectal cancer screening are higher than the national 
average (Etzioni et al., 2006), and VA stroke patients have better func-
tional outcomes than comparable non-VA patients (Stineman et al., 
2001).

The VA is one of the country’s purest examples of a “staff model” 
health care delivery system. Specifically, the vast majority of the ser-
vices provided by the VA are delivered in facilities owned and main-
tained by the VA and staffed by VA employees. The remaining services, 
referred to as “purchased services,” are paid through negotiated fees 
and contracts. The VA provides a number of specialized services to 
address the unique needs of military veterans, including treatment for 
blindness, spinal cord injury, traumatic brain injury, mental illness, 
and post-traumatic stress disorder.

Copayments vary by the veteran’s priority level. Veterans who 
meet certain conditions, such as having a qualifying, service-connected 
disability or a low income, receive care for free. Copayment rates for 
inpatient and ambulatory care services for upper-income veterans with-
out service-connected disabilities are comparable to those required by 
Medicare. At the same time, copayments for prescription drugs are 
generally lower than those required by private health insurance plans 
and Medicare. Currently, the VA does not require an enrollment fee 
and requires no deductibles.

Because VA enrollment and use of VA services once enrolled are 
both voluntary, veterans who use the VA do so because they perceive it 
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to be their best available option. Veterans for whom the VA is the best 
treatment option are likely to be those without other sources of health 
insurance coverage. As a result, veterans who rely heavily on the VA for 
their care tend to be less healthy and less well-off financially than the 
general civilian population (Ahga et al., 2000). The health needs of VA 
patients with service-connected disabilities may be especially different 
from those of the civilian population, given the effect of disabilities 
on health status and on access to medical care as a result of reduced 
employment opportunities (Angrist, 1990; Cohany, 1992; Savoca and 
Rosenheck, 2000).

Eligibility Reform

While the VA’s historic mission is to provide a health care safety net 
for disabled veterans, the Veterans’ Health Care Eligibility Reform Act 
of 1996 (PL 104-262) expanded the types of services available to VA 
patients and extended coverage to all veterans through a priority-based 
enrollment system. Care through the VA was historically available only 
to veterans who qualified under a complex set of income and disabil-
ity requirements that were applied differently for inpatient, out patient, 
and long-term care (Iglehart, 1996). Effective in fiscal year (FY) 1999, 
veterans were prioritized for enrollment according to eight tiers: those 
with service-connected disabilities (priority levels 1 and 2); prisoners 
of war and recipients of the Purple Heart (priority 3); veterans with 
catastrophic disabilities unrelated to service (priority 4); low-income 
veterans (priority 5); veterans who meet specific criteria, such as having 
served in the 1991 Persian Gulf War (priority 6); and all other veterans 
(priorities 7c and 8c). Appendix B provides detailed priority-level defi-
nitions. The change in the system was accompanied by large increases 
in enrollment; between 1999 and 2004, enrollment grew from 4.2 
million veterans to 7.4 million veterans (Congressional Budget Office, 
2005), an increase of 78 percent. Prior to the implementation of the 
Eligibility Reform Act, the VA was organized around medical centers 
that provided inpatient care. If a patient needed an outpatient service, 
he or she would have to have an inpatient admission in order to receive 
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a referral. After eligibility reform, the VA began providing comprehen-
sive care with a focus on outpatient and ambulatory care, effectively 
establishing a uniform medical-benefits package for all enrollees.

A key provision of the Eligibility Reform Act was the introduction 
of Community-Based Outpatient Clinics (CBOCs) located in areas 
that are far from a medical center and that have a relatively high con-
centration of veterans. CBOCs have improved veterans’ access to care 
and have been a source of preventive care that can potentially alleviate 
conditions before they require more-specialized and expensive care.

When implementing the Eligibility Reform Act in 1996, the VA 
instituted a new organization centered on Veterans Integrated Service 
Networks (VISNs). There are currently 21 VISNs in the country, and 
each manages the budget for the medical centers and other service pro-
viders in its designated region. The VA’s annual congressional appro-
priation is divided among the VISNs through the Veterans Equitable 
Resource Allocation (VERA) system. Instituted in 1997, the VERA 
system allocates funds based primarily on the number of veterans 
served.

Veterans are not entitled to VA health benefits by statute. Instead, 
the VA system relies on a discretionary budget. To assure that funding 
is adequate to meet the health care needs of its enrollees, the Secretary 
of Veterans Affairs can increase cost-sharing provisions or suspend new 
enrollment. Currently, priority 7 veterans (those with incomes above 
the VA-established threshold but below the Department of Housing 
and Urban Development [HUD] geographic index) and priority 8 vet-
erans (those with incomes above the HUD geographic index) are sub-
ject to cost sharing. In 2003, enrollment of priority 8 veterans was sus-
pended, and it continues to be suspended as of this writing.

Budget and Strategic Planning Under Eligibility Reform

While eligibility reform substantially expanded veterans’ access to the 
VA health care system, it complicated both the budget- and strategic-
planning processes. Prior to eligibility reform, facility capacity dictated 
the number of patients served by the VA health system. Thus, the VA’s 
budget and strategic-planning processes considered the cost of staffing, 
maintaining, and expanding its facilities but not projections of patient 
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demand. The Eligibility Reform Act required the VA to meet the full 
range of health care needs of an enrolled population in the absence of 
a statutory entitlement. Its mission under the Eligibility Reform Act 
requires the VA to budget and plan more like an integrated delivery 
system and less like a hospital system.1 As a result, accurate forecasts 
of future resource requirements are vital to ensure that the VA’s budget 
request is sufficient to provide comprehensive, integrated care to all 
eligible veterans. Accurate forecasts are particularly important because 
the VA has a limited suite of policy levers that it can use to reduce 
demand in the event of a budget shortfall. These levers include restrict-
ing future enrollment, increasing cost-sharing requirements for certain 
priority groups, and controlling the timing of capacity expansions and 
the level at which capacity expansions are funded.

Opportunities and Challenges of Policy Models

Models can provide policymakers with detailed, quantitative support 
for policy decisions, budget formulation, and strategic planning and 
management. In essence, a model is a simplified representation of real-
ity that can provide insights into complex relationships (Stokey and 
Zeckhauser, 1978; Quade, 1989). Models range in complexity from a 
basic flow chart to an intricate computer simulation package. Models 
offer other benefits to their sponsoring organizations. Because models 
draw on a wide range of mission-relevant data sources and expertise 
to inform issues of strategic importance to their sponsoring organiza-
tions, participation in the development and maintenance of models can 
enhance organizational knowledge and learning. Policy models typi-
cally address topics central to an organization’s operating mission and 
rely heavily on electronic data resources. As a result, models offer the 
opportunity to identify deficiencies in information technology systems 
and to target improvements to areas of strategic importance. While 

1  We use the term integrated delivery system to refer to an entity that employs, owns, and 

operates a substantial portion of the resources required to deliver health care to a defined 

population of covered lives.
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models can provide a quantitative rationale for budget and planning 
initiatives, they can also become objects of intense scrutiny (Remler, 
Zivin, and Glied, 2004). The credibility of model-supported policy ini-
tiatives rests on the perceived model quality and objectivity. Yet the 
quality of complex models is difficult to demonstrate, particularly to 
nontechnical audiences. When quality is difficult to demonstrate, out-
siders may look for other indications of quality, such as whether the 
model has been reviewed by independent experts and the professional 
credentials of model developers.

Actuarial Models

Actuarial models can help organizations that face uncertain demand 
for health benefits (such as the VA) to rationalize budget- and strategic-
planning by quantifying financial liabilities under alternative assump-
tions about the future. Although there is no standard definition of an 
actuarial model (or, more specifically, an actuarial projection model), 
three defining characteristics of actuarial projection models are their

use of mathematical models to project future financial outcomes 1. 
under uncertainty
heavy reliance on client-specific historical experience and admin-2. 
istrative data sources
minimal use of explicit assumptions regarding the behavior of 3. 
patients and clinicians.2

Limitations of VA Data for Forecasting Demand

Accurate forecasting requires comprehensive information about the 
types, amount, and cost of care that enrollees are likely to use. Our 
discussions with VA leadership suggest that the utility of VA admin-
istrative data for the purpose of demand forecasting is hindered by 
shortcomings in accuracy, consistency, and completeness.3 However, 
we did not undertake a review of VA data systems sufficient to enable 

2  See Part 5 in Booth, 1999, for a discussion of actuarial models.

3  These limitations characterize administrative health and utilization data generally and 

are not unique to the VA. 
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us to assess whether such coding deficiencies are more severe than those 
faced by other health benefit payers and providers (e.g., Medicare, large 
employers, Kaiser Permanente). At the same time, several unique fea-
tures of the VA under the Eligibility Reform Act complicate the use of 
actuarial models to forecast future demand for VA services.

First, reliance on the VA is difficult to measure for younger enroll-
ees who are not Medicare beneficiaries. Although most veterans are 
required to enroll with the VA in order to access VA services, there is 
no requirement that enrollees use the VA for any or all of their care. 
As a result, utilization documented in VA data systems represents a 
fraction of the total health care services used by enrollees. By linking 
VA and Medicare administrative data, the VA has a fairly complete 
understanding of the degree to which enrollees covered by Medicare 
rely on the VA for their care. However, the same is not true of enrollees 
not covered by Medicare. For example, VA administrative data docu-
ments roughly 30 percent of acute hospitalizations and 38 percent of 
outpatient care used by this younger group, and there is no central and 
readily available data source documenting non-VA care.

Second, the capacity of VA facilities to treat enrolled veterans 
varies geographically. Depending on the region, one can assume that at 
any given moment, demand for VA health care services exceeds, meets, 
or falls short of the VA’s capacity to meet the corresponding demand. 
In regions operating under capacity constraints, VA utilization data 
will understate demand for VA services.

Third, issues related to reliance and capacity notwithstanding, 
substantial changes in utilization patterns following eligibility reform 
mean that historic data have only limited utility for informing future 
enrollment, utilization, and cost trends.

Because historical VA data reflect capacity constraints and pro-
vide only minimal information about reliance, simple models that rely 
on trends in such data are likely to perpetuate historical mismatches 
between demand for VA care and treatment capacity. Moreover, his-
toric VA data may provide an insufficient basis for projecting changes 
in reliance and consequent changes in utilization and cost. Accurate 
forecasts require information about demand for VA services uncon-
strained by VA capacity at a given level of reliance.
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The EHCPM: Description, History, and Uses

The EHCPM uses actuarial methods to project total expenditures in any 
given year by combining output from three model subcomponents— 
enrollment level, utilization rate, and unit cost—in a multiplicative 
fashion separately for each of 58 services for roughly 40,000 enrollee 
types (or “cells”) defined by age category, whether enrollment occurred 
pre– or post–enrollment reform, priority level, and geographic sector. A 
key feature of the model is its use of proprietary utilization benchmarks 
based on the experience of commercial health insurers as a means of 
overcoming the limitations of VA data described above. The model 
applies four types of trend factors to account for general changes in 
medical costs and the anticipated changes in the efficiency of VA provid-
ers: utilization, inflation, intensity of service provision, and what Mil-
liman refers to as the “degree of community management (DoCM).” 
These trends are in addition to the model’s accommodation of assumed 
changes in veteran morbidity and veteran reliance on the VA health 
care delivery system, enrollment levels, and enrollment mix.

The model projects expenditures for a subset of services offered 
by the VA health system. Expenditures for modeled services comprise 
roughly 83 percent of the budget of the Veterans Health Administra-
tion (VHA). Modeled services include “Special VA Program Services,” 
such as mental health case management, residential treatment for post-
traumatic stress disorders and substance use disorders, blind rehabilita-
tion, and methadone treatment. Nonmodeled services, such as long-
term care, are modeled separately by the VHA and were not the focus 
of this project. Also, depreciation and the cost of capital attributable to 
facility construction and major renovations are not considered in the 
EHCPM. Thus, the model projects only what can be considered oper-
ating expenditures. Because the VHA budget is planned approximately 
three years in advance, the EHCPM is designed to develop budget 
estimates that reflect anticipated changes in enrollment. In addition, 
the EHCPM incorporates a wide range of service- and source-specific 
trend assumptions that are not accounted for in methodologies that 
inflate historic expenditures using a single trend factor. The model is 
described in more detail in Chapter Three.
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The EHCPM has evolved over time and serves a variety of func-
tions. The model originated in 1998 to support the Secretary of Veter-
ans Affairs’s annual enrollment decision as mandated by the Veteran’s 
Health Care Eligibility Reform Act of 1996, which required the VA to 
establish a priority-based system for managing access to a fixed level 
of available resources. In its initial form, the model projected a single 
fiscal year into the future. In 2000, the model was modified to support 
the VA’s Capital Asset for Realignment Enhanced Services (CARES) 
initiative, in which 20-year projections were used to estimate future 
demand for VA health care across geographic regions.

The model is currently used to develop the VHA’s annual budget, 
the planning for which begins two and a half to three years prior to 
the final appropriation. The VA would like to extend the model’s use to 
support policy analysis and strategic planning at the national, regional 
(VISN), and facility levels. Intended applications specifically include 
tests of the sensitivity of utilization and expenditures to cost-sharing 
requirements, the identification of unmet demand at the local level, 
and the sensitivity of demand to expanded access. See Appendix C for 
a more detailed list of intended uses as described in training materials 
developed by Milliman.
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CHAPTER TWO

Evaluation Methodology

We undertook a series of activities in order to become familiar with 
the structure, accuracy, and utility of the EHCPM and to assess the 
model’s overall benefits and risks to the VA. In carrying out these activ-
ities, we developed and were guided by a framework based on the rel-
evant modeling literature. In this section, we describe our activities and 
framework, concluding with a description of the major limitations of 
our evaluation.

Key Activities

Established evaluation criteria. We identified and adapted evalu-
ation criteria based on a review of actuarial standards and the literature 
concerning the specification and evaluation of large, complex policy 
models.

Conducted a detailed review of model documentation and sup-
plementary materials. We carefully reviewed over 700 pages of docu-
mentation describing the base year (2002) version of the model and 
training materials prepared by VHA’s Office of the Assistant Deputy 
Under Secretary for Health for Policy and Planning and Milliman staff 
for the purpose of familiarizing VA leadership and external constitu-
ents with the model’s purpose, capabilities, and structure.

Participated in four training sessions. We held a 2-day session at 
RAND’s Arlington, Va., office at which Milliman staff provided a broad 
overview of model components and supporting data. We attended a 
second 2-day session held at Milliman headquarters in Seattle, Wash., 
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where Milliman staff engaged in detailed discussion on topics selected 
by RAND, ActMod, and VA staff, and provided an overview of pro-
gramming logic used to produce model projections and standardized 
reporting of model results. This meeting also provided an opportunity 
to view model components propriety to Milliman. We attended a half-
day meeting at VA headquarters in Washington, D.C., where Milliman 
staff reviewed for us the methodology for formulating model adjust-
ments that account for regional variation in clinical management pro-
cesses and the process used to formulate trend assumptions employed 
by the model. Finally, we attended a half-day meeting at VA headquar-
ters at which VA staff from the Office of the Chief Financial Officer 
and the VA’s Allocation Resource Center  provided an overview of the 
VA’s cost accounting system.

Reviewed validity studies and sensitivity analyses. We reviewed 
the results of four reports prepared by Milliman to assess the accuracy 
of model projections. The first report provided detailed comparisons 
of projected utilization in FY 2003 to actual utilization in FY 2003 
by service category, enrollee type, and VISN. The second report com-
pared 1-, 2-, and 3-year expenditure projections to actual VA budget 
obligations for services accounted for in the model. The third report 
compared the projected impact of a $5 increase in the prescription drug 
copayment rate on the use of prescription drugs for priority-level 7c 
and 8c enrollees to the actual change in prescription drug use follow-
ing the copayment increase. The fourth report was a sensitivity analysis 
prepared by Milliman in response to a request made to the VA by the 
White House Office of Management and Budget.

Obtained information from VA and Milliman on an ad hoc basis. 
Throughout our evaluation, we contacted VA and Milliman staff on 
an ad hoc basis numerous times requesting additional information and 
clarification on a range of topics, including model features, staffing and 
level of effort specified in the VA’s contract with Milliman, and the 
participation of VA staff in model development.

Developed a small prototype of the EHCPM. In order to test our 
understanding of the model mechanics and to gain insight into how 
the methodology allows assumptions about the VA’s cost structure to 
influence expenditure projections, we developed a small prototype of 
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the model. Our prototype was based on a sample calculation provided 
to us by Milliman staff that illustrated the methodology used to project 
future expenditures for office visits for a single cell of the model. This 
illustration is discussed in Chapter Four of this report.

Criteria for Evaluating Policy Models

There are no universally established standards for assuring the quality 
of large, complex models, such as the EHCPM, that are developed to 
inform policy decisions. While it may be intuitively appealing to use 
accuracy as the primary criterion for evaluating model quality, assess-
ing model accuracy can be very challenging. Because such models are 
often used for long-term forecasting or to assess policy scenarios that 
may never come to pass, models cannot be assessed simply by looking 
at short-run projections and comparing them to realized values. As we 
discuss in Chapter Three, the EHCPM has several features that make 
standard approaches to assessing the accuracy of model projections 
potentially misleading. Thus, it is important to take a broad approach 
in assessing the quality of the EHCPM. In the sections below, we dis-
cuss criteria proposed by analysts and auditors for evaluating the qual-
ity of large, complex policy models (GAO, 1979; Stokey and Zechauser, 
1978; Quade, 1989; National Research Council [NRC], 1991). These 
criteria include validity, accuracy, tractability, and transparency.

Validity

Validity refers to the ability of the model to fulfill its intended purpose. 
In other words, a model is valid if the estimates and projections derived 
from the model are consistent with the model sponsor’s objectives in 
developing and maintaining the model. Importantly, a model can be 
valid for one set of purposes and not for others.

In order for a model to be valid, its structure should reflect rel-
evant features of the policy environment and avoid nonessential ele-
ments. Models designed to support policy decisions must capture both 
features of the environment that influence the system being modeled 
and relationships between policy levers and relevant policy outcomes. 
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In the context of projecting demand for public health care programs, 
essential features might include the generosity of the public benefit rel-
ative to other alternatives available to program beneficiaries and the 
relative mix of health risks the benefit might attract. In the context of 
expenditure projections, essential features include whether the program 
delivers services directly, provides services through risk-based contracts 
with private organizations, or pays fee-for-service according to a prede-
termined fee schedule.

Published professional standards advise actuaries preparing finan-
cial projections to “consider the historical experience of the insurance 
business, adjusted to reflect known material changes in the environ-
ment and identifiable trends to the extent such information is avail-
able” (Actuarial Standards Board, 2005). In the context of projecting 
future veteran health care expenditures, we believe that this standard is 
consistent with the use of as many internal VA data sources as possible 
in model development. Emphasis on the use of internal data sources 
helps to minimize threats to validity resulting from unmeasured dif-
ferences between client characteristics and the characteristics of the 
external data source. Quite often, however, actuaries must supplement 
a client’s actual data with data from external sources. Two situations 
that necessitate the use of external data are (1) when the client’s data 
are considered to be less than fully credible due to insufficient size, 
integrity, or stability and (2) when the parameters to be projected or 
used in the projection process are new to the client or not represented 
by the available client data. In general, the larger the client, the larger 
the available actual data for projection purposes and the least reliance 
need be placed on external sources.

Assumptions are conditions that must reasonably hold in order for 
a model to be valid. Assumptions can be explicit or implicit. Explicit 
assumptions are easy to observe based on a model’s structure or param-
eter values. The EHCPM, for example, makes explicit assumptions 
about the relationship between utilization and the age and gender of 
enrollees. Implicit assumptions, by contrast, are more difficult to detect 
and assess because they arise as an indirect consequence of model 
structure.
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If either type of assumption is not reasonably met, model results 
may be inaccurate or invite an invalid interpretation. Assumptions 
should be clearly stated, allowing both internal and external stakehold-
ers to assess their credibility (GAO, 1979). Model developers should 
make stakeholders aware of key assumptions, demonstrate their rea-
sonableness, and where possible use sensitivity analyses to assess the 
influence of key assumptions on model results. The influence of explicit 
assumptions on model results should be assessed through sensitivity 
analysis, which involves replacing model inputs (such as parameters) 
with reasonable alternatives and re-estimating. The resulting output 
can then be compared against a baseline to gauge the model’s sensi-
tivity to particular assumptions. Sensitivity analyses that yield wide 
ranges may help to flag trouble spots, particularly if there is already an 
indication that the model is performing poorly. The reasonableness of 
implicit assumptions is more difficult to demonstrate. In many cases, 
implicit assumptions can often be supported on the basis of reason, 
expert judgment, or evidence from the research literature. While not 
always practical to implement, the sensitivity of model projections to 
implicit assumptions can be demonstrated by comparing projections 
from alternative model specifications that differ in their reliance on the 
implicit assumption in question.

Accuracy

Model validity contributes to the accuracy of model forecasts. At the 
same time, model accuracy is not sufficient for validity because models 
can be correct by accident or be structured in such a way that they 
do not inform key policy issues facing the sponsors. From the per-
spective of model constituents, accuracy is probably the most salient 
and comprehensible feature of any complex policy model. Yet, accu-
racy can be surprisingly difficult to assess. Ideally, the accuracy of fore-
casting models can be assessed by comparing the forecasted outcome 
with the known outcomes (once they have been realized). Based on 
the known outcomes, modifications to the model structure aimed at 
improving accuracy can be made and accuracy reassessed. At the same 
time, however, uncertainty about model accuracy is an inherent con-
cern when using forecasting models to inform policy decisions. This 
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is because the accuracy of the forecast is not known when the deci-
sion must be made. The accuracy of “what if” scenarios is often never 
known because the “what ifs” are rarely implemented, meaning that 
the information needed to assess accuracy is never generated. Assessing 
the accuracy of projections used in VA budget planning poses special 
challenges because approved budgets reflect the outcomes of political 
and strategic decisions—the outcomes of which projection models are 
not intended to predict.

 Model developers should establish a framework and predeter-
mined criteria for assessing model accuracy. In the case of policy models 
such as the EHCPM, however, the development of a comprehensive 
approach to assessing model accuracy that explicitly relates the accu-
racy of model subcomponents and assumptions to overall forecasting 
error may be too complex and time consuming to be practical. Instead, 
model developers should compare projections to realized outcomes 
when possible. In situations where it is difficult to assess accuracy in 
this way, model developers should help model sponsors to understand 
and communicate these limitations to model constituents and propose 
specialized analytic approaches for demonstrating accuracy. In the 
case of budget-planning applications, for example, special procedures 
should ideally involve the creation of a set of revised projections tied to 
the resource levels consistent with the approved budget.

Even if model theory and assumptions are sound, estimates will 
be inaccurate if computer programs underlying the model are flawed 
or mathematical algorithms used to compute projections are incorrect. 
In order for the computer model to be accurate, it must incorporate all 
relationships specified in the theoretic model, and it must be properly 
mechanized so that it runs as expected (GAO, 1979). Assessing the 
quality of computer code requires knowledge of the languages used, 
access to all programs involved, and—ideally—the ability to run each 
step of the program to check output for errors. Model developers can 
facilitate this process by maintaining detailed records of all programs 
involved in model execution, annotating programs, and keeping a log 
of program updates and corrections. While this documentation pro-
cess can be time-consuming, it helps to ensure that future program-
mers can easily understand and execute the model code.
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Model developers should provide model sponsors with a sense of 
the certainty surrounding model estimates. For some types of models, 
it is possible to estimate the variance around point estimates using well-
established statistical techniques. Such techniques often do not exist 
for very complex models, although in some cases they can be specially 
developed (e.g., bootstrap procedures) (NRC, 1991). When model cer-
tainty cannot be practically assessed using statistical methods, model 
developers can provide a sense of the degree of certainty through a range 
of estimates, based on judgments about the likely range of parameters, 
that describe key features of the policy environment.

Tractability

Tractability refers to the ability of model developers, sponsors, and 
constituents to understand the model’s structure and operations. To 
assure tractability, model developers must strike a balance between 
essential features and those that can be disregarded for the sake of 
clarity. At first blush, it might seem that the most effective models 
would strive to replicate real world situations by incorporating as much 
detail and complexity as possible. While increasing model complexity 
can increase validity by making a model more realistic, overly complex 
models are difficult for stakeholders to understand and can exceed the 
modeler’s ability to document, update, assess, and replicate key model 
features (GAO, 1979; Stokey and Zeckhauser, 1978; Quade, 1989; 
NRC, 1991). Moreover, a model structure that cannot be measured 
and monitored with readily available data reduces the model’s practical 
relevance.

Component-based models combine input from several self-
 contained modules to produce final output. Because they allow the 
user to change each particular sub-component without rebuilding the 
entire model, component-based models can substantially increase trac-
tability. Component-based models make it easier to assess or modify 
model outcomes that involve only a single component (NRC, 1991). 
Examples from the EHCPM include enrollment rates, enrollee type, 
and utilization rates for a particular type of service. Component-based 
models also reduce model complexity by using the outputs of other 
modeling efforts as model inputs in an orderly fashion. For example, 
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the EHCPM uses projections of the future veteran population from 
the VetPop model sponsored by the VA Office of the Actuary as a 
key input in the projection of future health system enrollment. NRC 
(1991) recommends that each module within a component-based model 
should itself be “highly parameterized.” That is, the user should be able 
to change various features of the model, such as inflation trends or 
demand elasticities, by substituting alternative parameters rather than 
rewriting computer code. A highly parameterized, component-based 
structure ensures that the model can easily be adapted to respond to 
emerging policy questions.

The use of expert judgment to establish parameter values can 
reduce tractability. When existing data sources are not sufficiently 
detailed, model developers face two choices: (1) use expert judgment 
to “fill in” or “parameterize” the missing data or (2) modify/simplify 
the model structure to match the available data detail. Because expert 
judgment often cannot be readily validated or verified, model develop-
ers should employ expert judgment judiciously.

Transparency

Model developers should strive to make the model structure and model-
ing process as transparent as possible. Lack of transparency can under-
mine a model’s credibility, particularly in the context of a public-sector 
model where key constituent groups do not have institutional under-
standing of the model sponsor’s organization. The need for transpar-
ency is underscored by the facts that complex policy models are rarely 
subject to peer review and there are no universally established standards 
for reporting the assumptions used by the model (Glied, Remler, and 
Zivin, 2002). Because models are often highly technical, maintaining 
transparency can be quite challenging.

Comprehensive and comprehensible documentation contributes 
significantly to ensuring that the model is transparent, that results can 
be replicated by interested parties, and that personnel changes and gaps 
or transitions in sponsorship will not disrupt model continuity (GAO, 
1979; Gass and Thompson, 1980; NRC, 1991). There are two types 
of documentation described by the General Accounting Office (GAO, 
1979). Descriptive documentation consists of general information 
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about the model, including its theory, assumptions, and limitations. 
The purpose of descriptive documentation is to provide information 
to constituents who want a high-level understanding of the model’s 
uses and capabilities. In contrast, technical documentation should be 
sufficient to permit outside parties to operate the model, validate the 
model’s results, or replicate the model’s findings.

In addition to containing relevant content, model documentation 
must communicate clearly to its intended audience. In a case study that 
assessed documentation for a sample of complex policy models, NRC 
(1991) found that the quality of model documentation was frequently 
undermined by seemingly minor copyediting issues. Typical problems 
included typographical errors, the failure to describe acronyms, incon-
sistent formatting, jargon, poor writing, and inaccuracies. NRC also 
found that model versions were often ambiguous in the documenta-
tion, leading to obsolete cross-references and outdated information. 
Finally, NRC found that the sheer size of model documentation could 
make it challenging to understand, particularly in the absence of a 
comprehensive index.

Although good documentation is essential to ensuring the longev-
ity and credibility of a model, high short-run costs may cause reluctance 
in investing in documentation (GAO, 1979). Both model sponsors and 
developers must be aware of this issue and work to maintain documen-
tation despite the fact that adequate recordkeeping can be arduous and 
time-consuming. NRC (1991) suggests that sponsors consider execut-
ing a separate contract for model documentation or explicitly requir-
ing the skills of a technical writer for the purpose of documentation 
in the model development contract. Such arrangements would ensure 
that modelers do not push aside documentation efforts due to the more 
urgent pressures of model development.

Peer review is an additional avenue through which to improve 
model transparency. Encouraging periodic review by independent ana-
lysts can dispel concerns that the model is unduly influenced by inter-
nal stakeholders. Further, this type of review increases the probability 
that model flaws and oversights will be discovered and corrected. For 
example, actuarial models used to project future Social Security and 
Medicare payments are reviewed by panels of experts comprised of 
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economists and actuaries (GAO, 2003; Old-Age, Survivors and Dis-
ability Insurance Trustees, 2006).

Limitations

Our engagement contract, resources, and time constraints limited the 
depth and scope of our evaluation. As a result, we did not consider 
in depth potentially relevant information from several sources. First, 
we did not review in depth VA data systems and surveys that serve as 
the basis for many model inputs. Second, we did not review in depth 
components proprietary to Milliman or the methodology Milliman 
uses to produce them. Third, we did not conduct a detailed review 
of computer code. Fourth, we did not explore in depth the feasibility 
and relative merits of alternative modeling approaches, including those 
currently under development. Fifth, we did not review the statement 
of work and budget stipulated in the VA’s contract with Milliman. 
Finally, we did not investigate in depth the VA’s capacity to bring the 
model or key modeling functions in house.

Limitations to the scope and depth of our evaluation shaped our 
findings and recommendations in two important respects. First, our 
limited review of VA data systems means that we were not able to assess 
fully the extent to which the model exploits the potential of VA admin-
istrative data sources. Second, because we did not identify specific alter-
natives to the current model and did not review detailed information 
about the cost of the EHCPM contract, we were not able to conduct a 
formal assessment of the costs and benefits of the model. Despite these 
limitations, we are confident that the scope and depth of our evalua-
tion was sufficiently comprehensive and informative to permit us to 
formulate findings and recommendations that will be meaningful and 
useful to the VA.
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CHAPTER THREE

Model Overview

To guide their application of the assessment criteria, the team first set 
out to understand the EHCPM’s basic structure and operations. This 
chapter reports the results of this descriptive analysis. The EHCPM is 
a large and complex model that combines data from a wide range of 
sources to project the future costs of providing health care services to 
enrolled veterans. The model projects future annual enrollment, utiliza-
tion, and operational expenditures for a comprehensive array of health 
care services by key enrollee characteristics over a 20-year period.

Milliman Health Cost Guidelines

The model is structured around a proprietary set of utilization rates 
based on private-sector data and adjusted to reflect demand by an 
enrolled veteran population for a comprehensive set of services offered 
by the VA. The utilization rates are a component of the Milliman 
Health Cost Guidelines (HCGs), which are a pricing and utilization 
benchmarking tool commonly referred to as a rating manual. Milli-
man’s HCGs have been marketed for more than 50 years, and they 
are currently used under license by a large clientele of actuaries, health 
plans, and employers throughout the United States. The HCGs provide 
utilization rates and expected claim costs for 37 of the 58 EHCPM 
health care service categories. The HCG utilization and cost data are 
based on a standard benefit package for a wide range of demographic 
characteristics and geographic regions. The HCGs also contain infor-
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mation regarding the responsiveness, or the elasticity, of utilization and 
claim costs to changes in benefit design.

The data underlying the HCGs come from a variety of sources, 
some of which are familiar to actuaries, health services researchers, 
health economists, and clinical epidemiologists and include

Medicare claims data
purchases of commercially available claims databases, such as 
Medstat MarketScan
administrative data from individual health plans obtained through 
data trades, research agreements, and consulting engagements
publicly available hospital discharge data from the Agency for 
Healthcare Research and Quality’s Healthcare Cost and Utiliza-
tion Project.

The HCGs are developed through a combination of statistical 
analysis, actuarial modeling, and the expert judgments of actuaries. 
The EHCPM is similar to other applications for which Milliman actu-
aries combine the HCGs and client-specific data using a standard set 
of modeling approaches. At the same time, the EHCPM application is 
unique, given the size of the VA system, in its degree of reliance on the 
HCGs as opposed to client-specific, historical experience. Discussions 
with VA and Milliman staff suggested that changes in the structure 
and size of the VA accompanying eligibility reform and in the orga-
nization and delivery of health care services limit the utility of VA 
administrative data for modeling purposes.

The intended function of the HCGs in the EHCPM is to provide 
information about the effect on utilization rates of changes over time in 
the demographic composition of the veteran population and of changes 
in efficiency of VA facilities relative to the communities in which they 
operate. The HCGs are also intended to compensate for gaps in VA 
administrative data that reduce their suitability for projecting future 
demand for services resulting from constraints on the availability of VA 
services and enrollees’ partial reliance on the VA. The HCGs provide 
estimates about the sensitivity of demand to changes in benefit design. 
Because the VA benefit has remained stable in the period following 
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enrollment reform, external information is required to estimate the 
responsiveness of demand to any future changes in copays and deduct-
ibles. Finally, the HCGs are intended to provide a source of reliable, or 
credible, utilization rates for services for which VA data may be lacking. 
These services include those that are used rarely (e.g., obstetrics), that 
have historically been supplied in limited amounts (e.g., chiropractic), 
or for which service definitions or internal VA coding conventions may 
have changed over time (e.g., physical therapy services).

Overview of Model Structure

The EHCPM is based on standard actuarial formulas and modeling 
techniques. The high-level structure of the EHCPM is illustrated in 
Figure 3.1, in which enrollment, utilization rates, and costs are mul-
tiplied together to produce expenditures in any given projection year. 
Inputs to this equation are derived from three separate submodels 
that are assumed not to interact: (1) the Enrollment Projection Model 
(EPM), (2) the Utilization Projection Model (UPM), and (3) the Unit 
Cost Projection Model (UCPM).

Expenditures are obtained by multiplying the projected units of 
service by the projected unit cost. Total projected expenditures in a 
given year are obtained by summing across cells and service categories. 
Each of the model subcomponents and the trending of modeled utili-
zation and unit costs are described in greater detail below.

While the relationships among the submodels are relatively simple, 
the EHCPM’s complexity stems from a series of adjustments and impu-
tations to the submodel components required to derive enrollment, uti-
lization rates, and average unit costs at a fine level of service detail that 
reflect VA case-mix and care intensity. Adjustments are derived from 
VA data analyses, external data sources, statistical modeling, and the 
informed judgments of Milliman actuaries and senior VA leadership 
and program staff.



24    Review and Evaluation of the VA Enrollee Health Care Projection Model

Enrollment Projection Model

Inputs for the enrollment model are derived from projections of the 
veteran enrollee population and historic enrollment rates. The EPM 
projects the number of enrollees in a given cell defined by geographic 
sector, age category, gender, enrollee type, and priority level. In any 
given projection year, the EPM divides the veteran population into two 
groups: (1) enrolled veterans and (2) those in the non-enrolled pool. 
Enrollment in any given cell in any projection year is equal to cur-
rent enrollment plus new enrollment minus deaths. New enrollment is 
obtained by applying enrollment rate estimates derived from historical 
experience to the pool of non-enrollees.

Non-Enrolled Pool. In order to identify potential enrollees in the 
pool, the model draws from multiple data sources. Two of the key data 
sources are two 20-year projections developed by the VA Office of the 

Figure 3.1
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Actuary: (1) the Veteran Population Model (VetPop), which forecasts 
the veteran population by age, gender, and disability status using data 
from the 2000 U.S. Census and (2) the County Census 2000 VetPop 
Projection, which forecasts the population by 5-year age band, gender, 
and county of residence. Since priority level is not projected in either 
of the VetPop files, priority levels must be imputed using a variety of 
additional data sources. By combining the national-level information 
on disability from the VetPop with county-level variation in disabil-
ity rates observed in the September 2002 Compensation and Pension 
file,1 Milliman develops county-specific allocations to assign veterans 
to priority levels 1, 2, and 3. Additional information on national dis-
ability rates from the 1997 Survey of Income and Program Participa-
tion, as well as data from the VA, is used to assign veterans to priority 
4 (catastrophically disabled but not due to a service-related injury). The 
proportion of low-income veterans (priority 5) is estimated using data 
from the decennial Census long form. Finally, the remaining veterans 
are attributed to priority levels 6, 7, and 8 as a combined pool for the 
purpose of estimating new enrollment.

Current Enrollees. The Master Enrollment File (MEF) is sup-
plied by the VHA Office of the Assistant Deputy Under Secretary for 
Health for Policy and Planning. Data from the MEF provide the fol-
lowing information about enrolled veterans: (1) scrambled social secu-
rity number, (2) priority level, (3) date of birth, (4) gender, (5) date of 
death, (6) enrollee type, pre–/post–enrollment reform, (7) county of 
residence, (8) preferred facility, (9) Operation Iraqi Freedom (OIF)/
Operation Enduring Freedom (OEF) first and last theater dates, (10) 
military retirement status, and (11) enrollment date. VA workload data 
describing first and last encounter dates are linked to the MEF. These 
data are used to assess and correct enrollment and death data and to 
support projections of the future number of enrollees and patients in 
VA facilities.

Enrollment Rates. The enrollment rate is the ratio of new enroll-
ees to non-enrolled veterans in the pool. Historical monthly enrollment 

1  Versions of the model more current than the one we were asked to evaluate use the 2004 

VetPop file.



26    Review and Evaluation of the VA Enrollee Health Care Projection Model

rates for the period between 1998 and 2005 are contained in the MEF 
and are extrapolated to obtain monthly enrollment rates by cell, where 
cells are defined using three age bands (<45, 45–64, 65+), priority level, 
geographic sector, and OIF/OEF status. When the number of enroll-
ees is very small, sector-specific enrollment rates are extrapolated from 
more-aggregated geographic areas. Enrollment rates are assumed to be 
constant over the projection period based on an analysis of changes 
in historical enrollment rates. However, enrollment rates are adjusted 
downward in markets that are near saturation so that projected enroll-
ment does not exceed the number of eligible veterans in a geographic 
area.

Monthly enrollment levels are projected for each cell. Enrollment 
is equal to current enrollment plus new enrollment minus deaths. New 
enrollment is equal to the product of the enrollment rate times the 
number of non-enrolled veterans in the pool. Enrollment estimates are 
also adjusted to reflect estimated changes in priority level and expected 
geographic migration among enrollees over time. Newer versions of the 
model adjust projections to reflect more-recent enrollment data, which 
are reported to Milliman on a monthly basis.

Utilization Projection Model

For the 37 (out of 58) health care services that are typically covered by 
private-sector health plans, projected utilization within the EHCPM is 
determined using commercial benchmarks from the Milliman HCGs 
that are calibrated to reflect the VA population. The UPM produces a 
trended utilization rate per 1,000 enrollees for each cell in each pro-
jected fiscal year for each of the modeled health care service categories 
(HSCs). For each population cell, HSC, and year, the projected uti-
lization rate is multiplied by the projected number of average veteran 
enrollees in each year to produce the required units of service. Pro-
jected utilization for the remaining 18 services is modeled using an 
alternative methodology.

The UPM starts with national utilization rates from the HCGs 
and applies a series of adjustments that result in a VA-specific utiliza-
tion rate for each cell. In the paragraphs below, we discuss the adjust-
ments, their function, and underlying assumptions in general terms. 
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The series of adjustments that translates Milliman HCG benchmarks 
to VA-specific utilization rates is shown in Table 3.1, which was adapted 
from model training materials. This example shows the calculations 
underlying the projected office-visit utilization rate in FY 2008 for the 
cell specified in the first rows of the table, which is comprised of males 
age 55–59 who reside in the geographic sector labeled 03-c-9-F and 
who have priority-level 2 status. Utilization rates for other VA covered 
services with private-sector counterparts are derived through an analo-
gous process. Services not typically covered by private-sector health 
plans, referred to as Special VA Programs, are modeled using an alterna-
tive set of procedures and are not the focus of this evaluation.

 A key feature of the UPM is its potential capability to project the 
effect on service-specific utilization rates of differences in the efficiency 
of clinical management in the VA compared to the local community 
(sector) in which the modeled VA care is provided—the DoCM. The 
DoCM is imbedded in the model through a set of adjustments that 
place the VA utilization rate along a sector-specific utilization contin-
uum. At the upper extreme, this continuum is bounded by the national 
average utilization rate experienced by a set of “well managed” (WM) 
health plans (considered 100-percent managed within the model) and 
at the lower extreme by the community average utilization rate for a 
set of “loosely managed” (LM) plans (considered 0-percent managed 
within the model). The WM designation is given to a proprietary set 
of health plan data meeting Milliman’s standards for best clinical and 
utilization practices, and the WM benchmark is assumed to be con-
stant regardless of geographic location. Plans that reimburse providers 
on a fee-for-service basis are used to define the LM bound. LM plans 
include certain preferred-provider networks and point-of-service plans, 
the identity of which Milliman treats as proprietary. Together, the local 
LM and the national WM utilization benchmarks create an interval, 
the length of which varies by local VA market area.

Geographic and Benefit Adjustments. The development of local 
efficiency intervals described above starts in line a of Table 3.1, with 
national LM and WM utilization rates corresponding to a standard, 
private-sector benefit package and a national case-mix. Line b adjusts 
the national LM benchmark to reflect local community practice pat-
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Table 3.1
Utilization Projection Model Example

Label Factor/Adjustment

Community 
Loosely 

Managed
National Well 

Managed

General

a HCG national average utilization 
rate per 1,000 (base year 2005)

2,988 2,587

b HCG area adjustment 1.164 n/a

c HCG copay adjustment 1.220 1.051

d HCG covered-benefit adjustment 1.000 1.000

e=a ∙ b ∙ c ∙ d Intermediate utilization rate per 
1,000 

4,243 2,719

VA specific  

f VA DoCM score 22%

g (uses e and f) Intermediate utilization rate per 
1,000

3,907

h HCG age/gender adjustment 1.282

i VA reliance 0.512

j VA morbidity 1.665

k VA trend assumption 1.049

l=g ∙ h ∙ i ∙ j ∙ k Modeled utilization rate per 
1,000

4,479

m Actual-to-expected adjustment 
(base year 2005)

0.929

n=l ∙ m VA projected utilization rate 4,161

p Projected enrollment 6

o=p ∙ n/1,000 Total units 25

SOURCE: Adapted by RAND and ActMod from training materials provided by 
Milliman, Inc., and the VA. 

NOTE: Cell specifications are benefit—office visit; fiscal year—2008; geographic 
sector—03-c-9-F; enrollee type—priority level 2, pre (non OIF/OEF), males, age 
category 55–59, age cohort 50–54 in 2005.
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terns. The geographic adjustment is not applied to the national WM 
benchmark under the assumption that regional differences in practice 
style do not influence utilization rates in WM plans.

In the next step (line c), the LM and WM utilization rates are 
adjusted to reflect differences in the utilization rate induced by differ-
ences in VA copayments compared to the standard benefit reflected 
in the HCG rates. The copayment adjustment strategy assumes that 
differences in copayments influence only the utilization rate and not 
the intensity of care. The WM copayment adjustment is smaller than 
the LM copayment adjustment under the assumption that utilization 
rates in WM plans are less sensitive to copayment levels. Elasticity 
assumptions underlying the copayment adjustments and the method-
ology used to derive them are proprietary and, thus, were not reviewed 
during our evaluation.

For a small number of services, a covered-benefit adjustment 
(line d) is applied to the LM and WM utilization rates to account 
for differences in utilization induced by differences in the VA benefit 
design at the HSC level compared to the standard benefit design used 
to develop the HCGs. Examples of services to which the covered-ben-
efit adjustment is applied include ambulance and inpatient psychiatric 
stays.

The geographic and benefit adjustments described above result in 
HSC-specific utilization rates that national WM and local LM plans 
would be expected to experience were they to offer a benefit similar to 
the VA’s and serve enrollees with a national case-mix (line e). The steps 
described below adjust this starting point to reflect VA management 
practices and the case-mix presented by the VA enrollee population.

DoCM. The next step establishes the placement of the local VA 
health care system relative to the interval formed by the LM and WM 
rates (line e). This VA-case-mix adjusted placement is measured as a 
percentage and is referred to as the DoCM (line f ). For ambulatory 
care, a VA workgroup set DoCM rates between 6 percent and 20 per-
cent, depending on the extent to which the local VA has implemented 
an initiative aimed at improving the efficiency of ambulatory care. 
Known as Advanced Clinic Access, this initiative was phased in during 
FY 2004–FY 2006. Projected DoCM levels were derived from imple-



30    Review and Evaluation of the VA Enrollee Health Care Projection Model

mentation rates projected for the Advanced Clinic Access protocols. 
Assuming Advanced Clinic Access protocols are fully implemented, 
future increases in DoCM levels are expected to be 0.5 percent per year. 
For outpatient psychiatric and substance abuse, the model assumes a 
DoCM of 6 percent for 2004, increasing by 0.5 percent per year. In 
the case of pharmacy services, a VA workgroup that included senior 
pharmacy benefit-management staff estimated that the DoCM level 
for drugs and pharmacy services was at 40 percent and would increase 
5 percent upon full implementation of Advanced Clinic Access ini-
tiative and 0.5 percent per year thereafter. In the current version of 
the model, a VA pharmacy workgroup has established DoCM at 90 
percent in FY 2004. The pharmacy DoCM is assumed to increase 0.5 
percent per year through FY 2007 and 0.25 percent per year thereafter 
until DoCM reaches 95 percent.

In the case of inpatient care, the DoCM levels result from longi-
tudinal analyses using VA workload and Medicare administrative data 
from FY 2000–FY 2003 to compare the relative performance of VA 
facilities in reducing case-mix adjusted avoidable days. The validity of 
this calculation depends on the comparability of the case-mix adjust-
ment methodology across VA and non-VA systems. The WM avoidable 
day rate is set at 100 percent, and the local LM rate is set at 0 percent. 
The VA DoCM level calculations can, and in many cases do, result in 
negative DoCM values in cases where the VA is less efficient than local 
LM plans. An internal VA workgroup set targets for improvement in 
DoCM at 2 percent of the way toward the WM benchmark per year, 
with facilities with a positive DoCM improving 0.5 percent per year.

In the current version of the model, targets for improvement in 
inpatient DoCM will be based on avoidable days (moving towards VA 
best practice). Each facility’s DoCM was set at the measured level in FY 
2005, and targets for improvement were based on historical improve-
ment in VA avoidable inpatient days measured in 2001–2005. Facilities 
that achieve VA best practice will be assumed to improve at a rate of 
0.5 percent per year until their DoCM level reaches 50 percent, after 
which DoCM will remain fixed. Special programs, ambulance, and 
durable-medical-equipment services do not have DoCM assumptions.
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Once the cell-specific DoCM level is determined (line f ), it is 
applied to the interval defined by the local WM and LM utilization 
rates. Applying the DoCM to the WM-LM interval (line e) results in 
a management level that the VA would be expected to achieve (line 
g). Because base year DoCM levels and improvements are specified in 
percentage-point terms and the width of the WM-LM interval varies 
from sector to sector (line e), the assumed changes in VA utilization 
rates varies from community to community as a function of the width 
of the local LM-WM interval.

Age-Gender Adjustments. Next, the UPM adjusts the utilization 
rate (line g) to be specific to the age/gender composition of the modeled 
cell. The validity of these adjustments depends on the assumption that 
differences in utilization by age and gender observed in the commercial 
sector are similar for veteran enrollees, after accounting for measured 
differences in health status addressed by the model’s morbidity adjust-
ment (described below).

Reliance. The local VA age/gender–adjusted utilization rate 
(lines g and h) is adjusted to reflect the estimates of the portion of all 
utilization demanded by VA enrollees that will be provided by the VA 
(line i). Calculations are different for over and under age 65. For the 
65-and-over enrolled population, reliance can be observed by linking 
VA workload with Medicare utilization at the patient level. Reliance by 
service category by cell is estimated by dividing total VA utilization by 
total VA and Center for Medicare and Medicaid Services (CMS) uti-
lization. Utilization is measured in days for inpatient services and bill-
able current procedural terminology codes for outpatient visits, referred 
to in the VA as clinic-stops. An internal Milliman study suggests that, 
although CMS inpatient stays tend to be more complex than VA stays, 
accounting for differences in complexity would not have a large effect 
on calculated reliance rates. Reliance for the under-65 population is 
estimated using self-reported reliance in the 2002 and 2003 Survey 
of Enrollees (SOE) and adjusting for response bias using the observed 
relationship between reliance reported in the SOE by the 65-and-over 
population and reliance measured using linked VA-Medicare data. The 
under-65 reliance estimates assume that the service-level relationships 
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between self-reported reliance and reliance measured with linked VA-
Medicare data for those 65 and over hold for individuals under 65.

The model accounts for anticipated changes in reliance in pro-
jection years resulting from capacity expansions in selected markets 
for selected services. The model assumes capacity expansions will be 
absorbed fully and not result in excess supply. In the cases of cardi-
ology, outpatient mental health and substance abuse, and VA special 
services, all markets were increased to a minimum level of reliance by 
moving all markets below the 85th percentile of reliance to the 85th 
percentile over various timeframes.

The model also adjusts for several markets with identified capacity 
constraints by increasing the estimated reliance levels. The calculation 
of the new reliance level involves a market-level regression of enrollee 
survey responses, VA performance on access measures, and enrollee 
travel distance on observed reliance on the VA, with markets consid-
ered by a VA workgroup to be capacity constrained removed from the 
model. This regression produces expected, or target, reliance, measured 
in percentiles. If the reliance percentile is less than the target percentile, 
then an increase in reliance is phased over a 3–4 year period. If the reli-
ance percentile exceeds the target, it remains unchanged.

Morbidity. The local VA age/gender– and reliance-adjusted uti-
lization rate (lines g, h, and i) is further adjusted to reflect differences 
in the health status of veterans relative to their counterparts in the 
general population (line j). Morbidity adjustments are calculated sepa-
rately for enrollees over and enrollees under age 65 via a multistep pro-
cess. For the enrollees 65 and older, the first step maps diagnostic codes 
to disease conditions using the Chronic Illness and Disability Payment 
System (CPDS), which is often referred to as the CPDS grouper algo-
rithm (Kronick et al., 1998). Using Medicare claims data, indicator 
variables measuring the presence or absence of grouper conditions are 
then regressed to obtain estimated condition (or morbidity) weights on 
each condition by service category. Weights are used to calculate aver-
age expected Medicare expenditures by gender and age category. In the 
second step, the estimated condition weights are applied to linked VA 
and Medicare utilization data for the 65-and-over enrollees to obtain 
expected private-sector expenditure for all Medicare-eligible VA enroll-
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ees for each service category. These expected expenditures were averaged 
within age/gender cells by service category weighted by reliance. Reli-
ance weighting accounts for the idea that only a fraction of additional 
utilization induced by higher morbidity will take place in VA facilities. 
Next, for each age/gender–service category cell, the ratio of expected 
private-sector spending for VA enrollees to private-sector spending for 
similar Medicare beneficiaries with a comparable age/gender mix is cal-
culated, creating the morbidity adjustment shown in line j.

The lack of private-sector utilization data that can be linked 
to VA utilization data at the patient level complicates the derivation 
of a morbidity adjustment for under-65 enrollees. Derivation of the 
adjustment is complicated by potential confounding of morbidity and 
reliance in VA workload data. Milliman has been exploring alterna-
tive approaches for using the observed relationship between reliance 
and morbidity from both administrative and survey data among the 
65-and-over enrollees to extrapolate expected private-sector expendi-
tures for under-65 enrollees. These alternative methods for extrapolat-
ing under-65 morbidity from relativities in 65-and-over estimates (e.g., 
between morbidity and reliance) assume that 65-and-over relationships 
apply to the population under 65.

Actual-to-Expected Adjustment. The projected, or modeled, utili-
zation rate (line l) is adjusted to reflect the ratio of the expected HCG-
based utilization rate in the base year to the actual utilization rate in 
the base year, which is measured using VA workload data. The differ-
ence between actual and expected utilization represents a composite 
of factors that influence utilization but are not fully accounted for in 
the UPM. The actual-to-expected (A/E) adjustment compensates for 
unexplained variations in utilization in the base year and in projec-
tion years to the extent that model assumptions accurately account for 
future changes in the relative magnitude of model factors. Depending 
on the level at which the A/E and other utilization model adjustments 
are performed, model projections will be more or less influenced by the 
relative value of commercial utilization rates for different model cells as 
published in the HCG rating manual. Milliman refers to these levels 
or categories of adjustment as A/E cells. Projections made when A/E 
adjustments are performed at the aggregate national level, for example, 
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will maximize the influence of the HCG “relativities.” At the other 
extreme, projections made when A/E adjustments are performed at the 
cell level will minimize the influence of the HCGs. In the base year 
2002 model, A/E adjustments are performed by priority level, enrollee 
type (pre/post), and broad age category (under 65 and 65 and older). In 
this way, A/E adjustments incorporate information about the degree of 
variation in VA utilization across enrollee categories not contained in 
HCG-based benchmarks.

Because A/E adjustments in the base year 2002 model do not 
vary across detailed age categories and because reliance and morbidity 
adjustments are not performed at the detailed age level, information 
about the relative influence of age on utilization contained in model 
projections comes solely from the HCGs. Likewise, information about 
the relative influence of geographic region on utilization comes from 
HCG area adjustments, DoCM adjustments, and geographic detail in 
reliance and morbidity adjustments. (Note that in the current version 
of model, A/E adjustments vary across geographic regions.) The A/E–
adjusted utilization rate (line n) is multiplied by the projected number 
of enrollees in the modeled cell (from the EPM) and applied to the pro-
jected unit cost to develop expenditures. The derivation of unit costs is 
described in the subsequent section.

Special VA Programs. The utilization of services without private-
 sector counterparts is modeled using an alternative methodology 
that does not rely on private-sector benchmarks. The methodology 
we reviewed starts with a national base rate derived from FY 2002. 
However, the current version of the model uses FY 2003—FY 2005 
workload data to establish the modeling factors. VA workload data 
are expressed in terms of utilization per 1,000 for each service cat-
egory. The national base rate is adjusted by enrollee type, priority level, 
cohort, age/gender, and VISN.

Unit Cost Projection Model

The UCPM produces a trended average unit cost for each HSC by age/
gender and market cell in each projection year. The VA’s cost account-
ing system, the Decision Support System (DSS), provides the founda-
tion for the base year unit costs used by the UCPM. Unit costs are 
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derived by DSS through the allocation of the VA budget obligation for 
modeled services in the base year to actual VA workload for those ser-
vices in the base year. This method of deriving unit costs does not relate 
the additional, or marginal, cost to the VA of producing an additional 
unit of service to treatment capacity or utilization levels. This costing 
method is similar to that used by fee-for-service health insurers such as 
Medicare, whose unit costs are essentially the prices charged by some 
external entity.

DSS-based unit costs can fluctuate substantially from year to year 
because unit costs are derived from the relationship between obliga-
tions and workload, both of which may vary from year to year in ways 
that are not necessarily correlated. As a result, service-level unit-cost 
and expenditure projections can vary substantially from base year to 
base year.

The methodology for projecting unit costs is different for different 
types of services. Table 3.2 shows the unit-cost basis for each service 
category included in the EHCPM. For durable medical equipment, 
prosthetics, and care provided through VA special programs, DSS pro-
vides unit-cost data that can be input directly into the UCPM and 
trended forward in time. For most other services, DSS costs are derived 
at too high a level to be input directly into the model (e.g., inpatient 
and ambulatory care). An aggregate relationship between VA and 
Medicare-allowable or billed charges is used to estimate VA unit costs 
at finer levels of service detail. Detailed unit costs are related either to 
Medicare-allowable charges in the base year or to community-billed 
charges (when the service is not covered by Medicare). The services for 
which unit costs are derived in this way constitute roughly 90 percent 
of the VA budget for modeled health care services. For a few services, 
the VA routinely purchases care from the private sector at community-
billed charge levels (e.g., maternity care). For these services, VA unit 
costs are considered to be equal to community-billed charge levels.

The methodology used to derive detailed VA unit costs from 
detailed Medicare and community charges broadly corresponds to 
the method used to derive VA-specific utilization rates from HCG-
based rates for the UPM. The derivation involves a series of adjust-
ments to charge-based costs to assure that resulting unit costs reflect 
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Table 3.2
Unit-Cost Basis, by Health Care Service Category

Type of Service Unit-Cost Basis Detailed Health Service Category

Inpatient Medicare-allowable 
charges

Medical

Surgical

Psychiatric

Substance abuse

Skilled nursing facility/extended 
care facility (non-acute)

Community-billed 
charges

Maternity deliveries

Maternity non-delivery

Ambulatory Medicare-allowable 
charges

Allergy immunotherapy

Allergy testing

Anesthesia

Cardiovascular

Chiropractic

Consults

Emergency room

Hearing and speech exams

Immunizations

Miscellaneous medical

Office/home visits

Outpatient psychiatric

Outpatient substance abuse

Pathology

Physical exams

Physical medicine

Radiology

Surgery

Therapeutic injections

Urgent care

Vision exams

Community-billed 
charges

Maternity deliveries

Maternity nondelivery
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Type of Service Unit-Cost Basis Detailed Health Service Category

Pharmacy Community-billed 
charges

Prescription drugs

DSS direct Over-the-counter medications

Supplies

Miscellaneous DSS direct Glasses/contacts

Hearing aids

Community-billed 
charges

Ambulance

DSS direct Durable medical equipment

Prosthetics

VA program equipment and 
services

Compensation and pension exams

Outpatient 
mental health 
programs

DSS direct Day treatment

Homeless

Methadone

Mental health intensive case 
management

Work therapy

Community residential care

Special VA 
programs

DSS direct Blind rehabilitation

Spinal cord injury

Sustained treatment and 
rehabilitation

Psychiatric residential rehab 
treatment

Post-traumatic stress disorder 
residential rehab

Substance abuse residential rehab 
treatment

Compensated work therapy for 
the homeless chronic mentally ill

Residential rehabilitation 
treatment

Table 3.2—Continued
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VA benefits, veteran demographics, projected management changes, 
and service-specific VA inflation and intensity trends. Relating VA unit 
costs to Medicare-allowable or community-billed charges enables the 
EHCPM to adjust VA unit costs for projected changes in health care 
management based on the unit-cost intensity relationships provided by 
the charge data.

VA unit costs are related to Medicare or community-billed 
charges in the base model year; however, the Medicare or community-
billed charges are projected using VA trend assumptions. The model 
does not assume that projected VA unit-cost levels will trend in the 
same manner as Medicare or community-billed charges. For services 
for which unit costs are derived through this methodology, projected 
expenditures can be modeled in terms of Medicare or community-
billed charges. The ability to compare projections using VA-based 
expenditures to those charge-based unit costs is useful for strategic-
planning and policy analysis purposes. The following section describes 
this methodology in detail.

Derivation of Detailed Charge-Based Unit Costs. Here we pro-
vide a detailed description of the methodology used by Milliman to 
derive HSC-specific unit costs for services for which DSS cost infor-
mation cannot be directly input into the UCPM. Table 3.3 outlines 
key steps in this process, extending the office-visit utilization example 
shown in Table 3.1. The process begins with the average Medicare-
allowable charge for the intensity mix of office visits provided by the 
VA nationally in the base year (line A). This charge is calculated by 
multiplying Medicare-allowable charges per unit of service times the 
average number of relative value units (RVUs) associated with the ser-
vice in the base year as documented in VA workload data.
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Table 3.3
Derivation of Detailed Unit Costs Using Office-Visit Example

Label Factor/Adjustment

Community 
Loosely 

Managed

Community 
Well Manageda

A
Medicareb national average 
(base year 2005) $48.98 $48.98

B HCG area adjustment 1.129 1.129

C
HCG WM area intensity 
adjustment n/a 0.899

D HCG covered-benefit adjustment 1.000 1.000

E=A ∙ B ∙ C ∙ D Intermediate unit cost $55.30 $49.70

  VA Specific

F VA DoCM 22.00%

G (uses E and F) Intermediate unit cost $54.07

H HCG age/gender adjustment 1.018

I VA trend assumption—intensity 1.004

J VA trend assumption—inflation 1.040

K=G ∙ H ∙ I ∙ J Medicareb unit-cost benchmark $57.47

L
VA/Medicareb cost relativity 
(base year 2005) 1.428

M=K ∙ L VA projected unit cost $82.07

N=M ∙ oc VA total expenditures $2,051.75

SOURCE: Adapted by RAND and ActMod from training materials provided by 
Milliman, Inc., and the VA. 

NOTES: Cell specifications are benefit—office visit; fiscal year—2008; geographic 
sector—03-c-9-F; enrollee type—priority level 2, pre (non OIF/OEF), males, age 
category 55–59, age cohort 50–54 in 2005.
a While WM utilization rates are national, WM costs are community specific because 
of geographic differences in cost of care.
b Community-billed charges are used for services not covered by Medicare or when 
the VA purchases care at community-billed charge levels.
c Line o from Table 3.1.
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Medicare-allowable charges are shown in line A and are the same 
for LM and WM plans because reimbursement for services with the 
same RVU value are established by CMS and do not vary within each 
geographic region. However, a number of adjustments are made to these 
national rates. First, they are adjusted to reflect differences in average 
Medicare-based unit costs due to regional differences in cost of living 
and practice patterns (line B). The unit costs for LM and WM plans 
in line A are the same because the relationship between the LM and 
WM charges is tied to the geographic area being modeled. Charges per 
service are distinguished by LM and WM as part of the geographic 
area adjustments. Geographic variations in the cost of delivering care 
related to geographic differences in practice costs (and not practice 
style) are accounted for in line B. Geographic differences between LM 
and WM plans in the intensity of care (measured by the number of 
RVUs per unit of service) due to management are accounted for in line 
C. An adjustment greater than 1.00 produces a WM unit cost that is 
greater than the LM unit cost and implies that WM results in a more 
intense service mix for a given unit of service. An adjustment less than 
1.00 implies that WM results in a less intense service mix.

Next, unit costs are adjusted to reflect covered benefits (line D). 
However, this adjustment is applied for only a small set of services. 
These three adjustments result in local Medicare-allowable unit costs 
for services delivered under LM and WM plans (line E). The VA 
DoCM level (line F) is then applied to the local LM-WM interval in 
the same way that it is applied in the UPM described above to estab-
lish a base-unit cost for the local area (line G). Finally, unit costs are 
adjusted to reflect the intensity and mix of services specific to the mod-
eled age/gender cell (line H) under the assumption that the relation-
ship between unit costs and age and gender in the HCGs is comparable 
to that in VA settings.

The next step utilizes the relationship calculated between VA and 
Medicare (or billed) unit costs in the base year to develop a projected VA 
unit cost. Trended charge-based unit costs in each projection year (line 
K ) are adjusted to reflect the base year relationship (line L) between 
VA unit costs (developed at a very aggregated service level) and charge-
based unit costs to arrive at a VA-projected unit cost (line M). The 
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derivation of trend factors is discussed below. In a final step, detailed 
unit costs are multiplied by projected utilization in line o of Table 3.1 
to yield total projected office-visit expenditures.

Utilization and Cost Trends

For projections using the 2004 base year, trends were set based on a 
consensus developed among a panel of experts comprised of Milliman 
actuaries, senior VA leadership in consultation with program and field 
staff, and representatives from the White House Office of Manage-
ment and Budget. While expert judgment still plays a central role, in 
more-recent versions of the model trend assumptions have been based 
on those anticipated by CMS and historical VA experience. As such, 
discussions with VA and Milliman staff indicated that panelists take 
pains to account (without double counting) for both various factors 
influencing changes in VA expenditures over time and VA data defi-
ciencies, such as the lack of treatment capacity data.

Utilization Trends. The baseline morbidity- and reliance-adjusted 
VA utilization rate is adjusted to reflect assumptions about anticipated 
trends in utilization rates in the modeled projection year (Table 3.1, 
line k). Trend adjustments are applied to major groupings of modeled 
HSCs and can be either constant over multiple project years or specific 
to particular project years. Projections using the 2005 base year are 
fixed over multiple project years and assume that growth in the use 
of inpatient services will be flat or negative and utilization trends for 
outpatient care and prescription drugs are positive, reflecting expected 
changes in a range of influences, including practice patterns, technol-
ogy, benefit design, population health status, patient preferences, and 
supply of services that influence the U.S. health care system generally. 
Changes over time in utilization due to reliance and community man-
agement practices are captured by their respective factors. For example, 
the model structure accounts separately for broad trends (e.g., infla-
tion, intensity, utilization) by moving the entire WM-LM interval and 
trends in VA management that influence change in DoCM over time 
within the moving interval. Milliman also tests the reasonableness 
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of individual trend components by measuring the implied aggregate 
trends in utilization and per-person, per-month expenditures.

Cost Trends. Milliman applies two types of trend adjustments 
to Medicare-based unit costs. The intensity trend (Table 3.3, line I) 
is intended to capture changes in the mix of services provided within 
an HSC over time as it influences unit cost. For some services, the 
intensity trend is adjusted for the ability of VA management to exer-
cise some degree of control over the intensity of the service mix, which 
allows the VA unit costs to grow at a different pace than those in the 
private sector. Prescription drugs are an example of such a service. The 
inflation trend factor (Table 3.2, line J) captures changes in health care 
costs unrelated to intensity of care that influence the cost of care deliv-
ered in the VA and elsewhere. Inflation trend factors are intended to 
account for composite changes in the cost of employee compensation, 
drugs, supplies, equipment, and energy. As with utilization trends, cost 
trends are based on the judgment of VA officials in consultation with 
internal constituents and Milliman actuaries and are informed by the 
Medical Consumer Price Index and historic VA data.

The general structure of the trend components assumes that VA 
expenditures are similar to those generated under a fee-for- service 
system in which total expenditures are the product of utilization and 
externally established prices. Nonetheless, selection of year- specific 
trend factors can be used to incorporate changes in expenditure 
induced by changes over time in the VA’s physical capacity relative to 
enrollee demand. For example, adjustments to utilization and unit-cost 
trends can be used to model the effect of supply constraints on expen-
ditures. Likewise, increasing utilization and unit-cost trends can be 
used to model the effect of capacity expansions. Whether it is practical 
to adjust trend factors in this way depends on the availability to model 
developers of information about treatment capacity and the nature of 
unmet demand.
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Budget Reconciliation

The VA’s Allocation Resource Center provides Milliman with unit-cost 
data based on preliminary estimates of the total VHA obligation in the 
base year. In a final step, unit costs based on preliminary obligations 
are reconciled to the actual final obligation for the same base year. Dif-
ferences in the preliminary and final obligations for FY 2004 can be 
traced to the modification of several budget items, such as collected 
fees, to the FY 2004 obligation.
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CHAPTER FOUR

Findings on Model Structure and Validity

The team applied the criteria discussed in Chapter Two to evaluate the 
validity of the EHCPM, given the VA’s policy context and objectives 
in sponsoring development of the model. The overall structure of the 
EHCPM is highly flexible and thus can accommodate a wide variety 
of potential specifications defined in terms of data inputs, service-level 
detail, geographic specificity, and enrollee type without major modifi-
cations. Because short-term forecasts are grounded in recent VA expe-
rience, we find that the model provides a valid and flexible platform 
for the purpose of near-term budget planning under the assumption 
that the current policy environment remains stable. At the same time, 
however, we find that the current specification of the ECHPM does not 
appear to yield demand-based forecasts of the effects of changes in the 
policy environment on VA resource requirements. Our concerns about 
the validity of current specification for policy planning stem from sev-
eral sources:

The current specification does not adequately account for poten-1. 
tially important drivers of enrollment demand, such as changes 
over time in the generosity of private health insurance options 
available to veterans.
The current specification does not adequately account for poten-2. 
tial confounding among enrollee case-mix, VA treatment capac-
ity and reliance, and enrollees’ preferences for treatment in VA 
facilities.
Utilization projections do not appear to be independent of the 3. 
VA’s capacity to deliver care.
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The validity of the current specification relies on untested 4. 
assumptions about the comparability of VA and commercial 
case-mix and management practices and about the variability of 
the VA’s cost structure.

We did not undertake a formal review of VA data systems as part 
of our evaluation. In many instances, however, we trace the source 
of our concerns about model validity to gaps in data reported to us. 
These gaps have, thus far, prevented model developers from testing key 
assumptions and from structuring model components to reflect the 
processes through which VA expends resources in delivering care to its 
enrollees. Although the current specification can accommodate a wide 
range of modifications aimed at strengthening the ability of the model 
to support policy planning, in some cases, modifying assumptions 
about the nature of enrollee demand and the VA’s cost structure may 
require substantial effort and the development of new analytic tools.

Enrollment Projection Model

The EPM uses 20-year projections of the future veteran population 
and current and historical data on the characteristics of enrolled vet-
erans to project the characteristics of the future enrollee population 
in any given year by priority level, enrollee type, geographic area, and 
age/gender category. Our evaluation found that the methodology used 
to project future enrollment is reasonable and likely to yield accurate 
projections in a stable policy environment. At the same time, the cur-
rent specification of the EPM appears to lack the specificity to inform 
explicit scenarios regarding the relationships among VA benefit gener-
osity, other sources of health coverage, veterans’ enrollment decisions, 
and enrollee health status.

Instead, the model uses historical relationships between selected 
sociodemographic characteristics and enrollment to project future 
enrollment in each priority level. Although the health insurance 
options available to individuals are determined to a considerable extent 
by their socio-demographic status (Doty and Holmgren, 2006; Doty 
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and Holmgren, 2004; Zuvekas and Taliaferro, 2003; Hargraves, 2002; 
Shi, 2000), the model accounts for the effect of the other health insur-
ance options available to veterans on VA enrollment in a very indirect 
way. Under the current structure, for example, it would be possible to 
model changes in enrollment rates for broadly defined groups (e.g., age 
category or priority level) expected to result from changes in the rela-
tive generosity of VA benefits. However, the current structure is not 
specific enough to allow the development of projections based on any 
explicit mapping of a relationship between specific features of benefit 
generosity (e.g., copays measured in dollar terms) and enrollment rates 
for specifically defined groups (e.g., veterans with employer-sponsored 
retiree coverage) that are consistent with the literature on health plan 
enrollment.

Such specificity is important to the extent that veterans select 
the health option perceived to offer the most advantageous combina-
tion of cost and quality given their economic circumstances (Strom-
bom, Buchmueller, and Feldstein, 2002; Buchmueller and Feldstein, 
1996; Abraham, Vogt, and Gaynor, 2006–2007). The studies refer-
enced imply that it is through relative generosity that future changes in 
both the economic circumstances of veterans and the VA benefit will 
ultimately influence veterans’ demand for enrollment. An important 
implication of these studies for the VA is that the VA benefit design can 
remain stable, but changes in benefit generosity and the premium cost 
of veterans’ non-VA health benefit options can have a potentially large 
effect on enrollment demand. The new Medicare Part D prescription 
drug benefit is an example of such a change. Consistent with the lit-
erature, the availability of drug coverage through Part D may have the 
effect of making the VA a relatively less attractive option to individu-
als who previously had Medicare supplemental insurance that lacked 
drug coverage. In addition to changes in VA benefits and treatment 
capacity, other examples of changes in the VA policy environment that 
may be important include trends in the availability and generosity of 
employer-provided retiree health benefits and the effects of state-level 
initiatives, such as those enacted in Hawaii and Massachusetts, aimed 
at increasing access to health insurance (Blumberg et al., 2006; Lewin 
and Sybinsky, 1993).
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Utilization Projection Model

The UPM derives cell-specific utilization rates by applying a complex 
series of adjustments to commercially based utilization benchmarks to 
make them specific to VA case-mix and local VA management prac-
tices. VA-specific utilization benchmarks are then calibrated to actual 
VA workload to anchor near-term projections to recent VA experience. 
We identified four features of the UPM that may limit the validity of 
the model’s utilization projections: (1) the absence of data required to 
derive demand-based benchmarks independent of VA capacity, (2) the 
model’s dependence on potentially unrealistic assumptions to derive 
morbidity and reliance adjustments for non–Medicare eligible enroll-
ees, (3) a potential confounding between morbidity and reliance for all 
enrollees, and (4) the complexity of the adjustments required to “tailor” 
commercial utilization benchmarks to VA management practices and 
case-mix a complexity that does not give the model the specificity 
needed to predict the effect of changes in policy and practice environ-
ment in which the VA operates on resource requirements.

Derivation of VA-Specific Utilization Benchmarks

One of the key challenges in developing demand-based utilization pro-
jections is the limited utility of VA workload data. VA workload data 
are limited because they reflect only the VA portion of the total care 
demanded by enrollees, as well as the capacity of the VA to produce 
care. Although somewhat apprehensive about the proprietary nature 
of the Milliman HCGs used by the EHCPM, we initially considered 
the general concept of using utilization benchmarks from commer-
cial experience to be a potentially innovative strategy for deriving VA- 
specific utilization benchmarks unconstrained by VA capacity. How-
ever, closer inspection of the method reveals that model projections 
remain constrained by VA capacity through the A/E adjustment. The 
reason for calibrating adjusted HCG benchmarks to actual VA experi-
ence through the A/E adjustment is to compensate for residual varia-
tion in utilization in the base year unexplained by model-based adjust-
ments to benchmarked utilization. As a result, near-term projections are 
driven by VA experience. In the absence of a direct adjustment for vari-
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ation in treatment capacity across market areas, this calibration imbeds 
utilization constraints into utilization projections in regions in which 
the VA’s capacity to deliver care is constrained and results in some of 
the very characteristics that the use of the HCGs in the EHCPM was 
intended to avoid. We note, however, that the model structure itself is 
flexible enough to accommodate unconstrained demand-based utiliza-
tion projections when and if data permit.

Morbidity and Reliance Adjustments for Non–Medicare Eligible 
Enrollees

A key challenge in adjusting commercial benchmarks to make them 
specific to the VA population is the confounding between morbid-
ity and reliance. Reliance on VA care instead of other sources of care 
is largely driven by two factors. The first is enrollee preferences for 
VA care (notwithstanding the VA’s ability to meet this demand). The 
second is the VA’s capacity to meet enrollee demand. It is reasonable to 
expect morbidity to influence both factors. Milliman uses a complex 
series of ancillary analyses to derive separate morbidity and reliance 
adjustments. Linked Medicare claims and VA workload data support 
the development of appropriately controlled morbidity and reliance 
adjustments for Medicare-eligible VA enrollees. Morbidity and reliance 
adjustments for the under-65 population are complicated by the inabil-
ity to fully observe morbidity for enrollees who are only partially reli-
ant on the VA. In the version of the model reviewed by RAND, Milli-
man estimated under-65 morbidity based on the diagnoses of a subset 
of under-65 enrollees who reported being heavily reliant on the VA for 
their health care needs. This approach is valid only if morbidity and 
reliance are uncorrelated, an assumption that is unlikely to hold. Mil-
liman has been exploring an alternate approach—imputing under-65 
morbidity based on observed relationships between morbidity and reli-
ance for veterans over the age of 65. This alternative approach rests on 
the assumption that relationships between morbidity and reliance for 
veterans under the age of 65 mirror relationships between morbidity 
and reliance for Medicare-eligible veterans. Again, this assumption is 
strong and not necessarily justified given the differences in the sources 
of health insurance coverage and in health status between the two 



50   Review and Evaluation of the VA Enrollee Health Care Projection Model

populations (Newhouse, 1993). None of the approaches we reviewed 
or discussed with Milliman staff considered enrollee preference and 
VA capacity as distinctly different determinants of reliance. However, 
treating reliance as a composite factor relies on the implicit assump-
tions that enrollee demand will fully absorb capacity expansions and 
that capacity will expand to meet demand. The extent to which either 
assumption will be met in practice is not clear. These assumptions also 
make policy scenarios involving reliance less realistic. Milliman cited 
the lack of data describing VA capacity as a barrier to the development 
of a more realistic adjustment approach. Again, our concern relates 
more to data availability than the overall structure of the EHCPM, 
which can accommodate more-realistic reliance information.

Benchmarking to Community Management Practices

The development of VA-specific utilization benchmarks includes 
the DoCM—complex adjustments intended to account for the effi-
ciency of local delivery systems measured relative to the efficiency of 
health plans operating in the geographic proximity of VA facilities. 
As discussed in Chapter Three, the derivation of the DoCM involves 
the placement of the local VA health care system along an interval 
anchored at 100 percent by a national utilization rate specific to health 
plans and hospitals that Milliman considers to be well managed and 0 
percent for utilization rates that Milliman considers to be characteris-
tic of loosely managed health plans operating in the same local area as 
the VA. In the case of outpatient care, the placement of the local VA 
along the LM-WM interval is based on the judgments of VA officials 
and Milliman actuaries about the extent to which local facilities have 
implemented Advanced Clinic Access, an initiative aimed at improving 
access to VA care. In the case of inpatient care, placement is informed 
by the results of analyses measuring the number of “avoidable days” 
occurring in VA facilities compared to those experienced by facilities 
in the geographic proximity of VA facilities.

The validity and utility of the DoCM adjustment are difficult 
to assess for a number of reasons. First, it is not possible to assess the 
relevance of the WM benchmarks to the VA delivery system. Milli-
man treats as proprietary both the identities of health plans and hos-
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pitals whose utilization rates are used in deriving the national WM 
benchmarks and the algorithm used in deriving the WM benchmarks. 
Thus, it is not possible to determine whether the criteria for defining 
the WM benchmarks described in model documentation were appro-
priately applied.

Second, the validity of the WM-LM benchmarks and the accu-
racy of comparisons relating VA facilities to the WM-LM benchmarks 
depend on the comparability of VA case-mix and national Medicare 
case-mix. Avoidable inpatient days for WM and LM plans and VA 
facilities are calculated by applying a formula that compares actual 
length of stay to predicted length of stay, controlling for case-mix for 
Medicare-eligible patients. Implicit in the formula are the assumptions 
that (1) the relationship between patient severity and length of stay is 
similar in the commercial and VA sectors and (2) efficiency bench-
marks developed using Medicare data apply to care delivered to non–
Medicare beneficiaries. These assumptions are more likely to be met 
if VA case-mix is similar to the national case-mix upon which the 
 avoidable-days formula is based, the case-mix of under-65 patients is 
similar in the VA and the commercial sectors, and the relationship 
between case-mix and length of stay is similar for Medicare and non–
Medicare beneficiaries. Evidence regarding the performance of “off-
the-shelf” case-mix adjustment methods, of the type applied here, in 
VA patient populations is mixed (Rosen et al., 2001; Warner et al., 
2004; Selim et al., 2006). However, the model documentation did not 
contain references to empirical assessments of comparability. While 
Milliman actuaries expressed confidence in the comparability of VA 
and commercial case-mix, we did not review results of empirical analy-
ses demonstrating comparability.

Third, the validity of measuring the efficiency of inpatient mental 
health care and substance abuse treatment days using the metric of 
avoidable days is not well established in the clinical and payment policy 
literature. Work on the development of case-mix adjustment methods 
for psychiatric conditions and substance abuse disorders is ongoing 
(Sloan et al., 2006; Rosen et al., 2002; Ettner et al. 2001; Jencks, Gold-
man, and McGuire, 1985; Pincus and Goldman, 1985). In contrast to 
a wide variety of medical and surgical conditions treated in inpatient 
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settings, no general consensus exists among policymakers, clinicians, 
and health services researchers regarding the ability to measure the 
efficiency of treatment for mental health and substance abuse condi-
tions with administrative data (Sloan et al., 2006). The lack of evidence 
surrounding the validity of managerial efficiency measures for these 
services may reduce the credibility of the DoCM benchmarks with key 
constituents.

Finally, the DoCM adjustments are highly complex and thus were 
challenging for our project team to interpret and evaluate. The adjust-
ments do not appear to capture essential features of the VA policy and 
practice environment. For example, DoCM adjustments peg the mag-
nitude of efficiency gains over time to the local difference between the 
WM and LM utilization levels. We are not aware of policy initiatives 
or performance benchmarks aimed at evaluating the VA against com-
munity standards. In particular, materials describing the Advanced 
Clinic Access initiative (the implementation of which forms the basis 
of assumptions regarding changes in outpatient DoCM over time) 
reviewed by our team do not mention moving toward community 
norms as an explicit goal.

Unit Cost Projection Model

The UCPM produces a trended average unit cost for each service cat-
egory by age/gender and market cell in each projection year. Unit costs 
are derived through the allocation of the VA budget obligation for mod-
eled services in the base year to actual VA workload for those services in 
the base year. The validity of the unit cost projections produced by the 
model depends on the extent to which the VA’s cost structure resembles 
that of a fee-for-service health insurer in practice. If the VA’s cost struc-
ture is substantially different in practice, then misleading expenditure 
projections may result. Unfortunately, the sensitivity of expenditure 
projections to the model’s characterization of the VA’s cost structure 
is difficult to assess with available data. Alternative approaches that 
distinguish between fixed and variable costs may yield more accurate 
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projections, but they would likely require significant investments in 
data and analytic expertise.

The current model structure does not relate average unit costs to 
utilization changes. This implies that incremental (or “marginal”) costs 
are equal to average unit costs, which would only be true if the VA’s 
nonconstruction costs are highly variable. This modeling approach is 
reasonable when the fixed costs of producing care are low (as is the case 
with pharmacy services by contrast to imaging and radiology services) 
or when the staff and physical capacity to produce additional units of 
care are always available (through contractors or leasing agreements, 
for example). If these conditions are not met, expenditure projections 
based on average unit costs will be biased. The extent of the bias will 
depend on the level of fixed costs associated with providing a particular 
service, will vary by system capacity, will vary over time, and will likely 
be larger in the short run when treatment capacity is relatively fixed. 
We expect, for example, that the current model does a reasonably accu-
rate job of projecting pharmacy costs because variable medication costs 
account for the vast majority of expenditures. By contrast, we expect 
that projected expenditures on imaging and radiology services are rela-
tively less accurate because of the high fixed costs associated with pur-
chasing equipment required to provide these services.

The VA and Milliman indicated to the RAND project team that 
they are aware of the limitations of using average unit costs and that 
they use the current approach because VA lacks the tools necessary to 
estimate fixed and variable costs. The VA also indicated that it has taken 
steps to develop its ability to measure treatment capacity and intends 
to enhance the current EHCPM by developing a staffing model. The 
project team did not review such efforts as part of its evaluation.

A staffing model approach would estimate unit costs in a delivery 
system characterized by substantial fixed costs. Staffing models map 
resources required to staff, supply, and maintain a health care deliv-
ery system to meet anticipated demand. Unlike the average-unit-cost 
approach in the current model, a staffing model assumes that unit costs 
vary with utilization levels. Key features of a staffing model include
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identification of major expenditure components by type of service 
(e.g., salaries and benefits, purchased services, rents, administra-
tion, equipment, office supplies)
unit cost measures for each type of expenditure derived by map-
ping utilization to expenditures by cost component
measured relationships between resource use and utilization by 
cost component
assumptions about what happens when capacity is reached (e.g., a 
timetable for implementing capacity expansions)
trend measures based on the expenditure histories for major cost 
components.

Despite the potential advantages of a staffing model approach, 
Milliman and the VA suggested it was not a realistic option at the 
current time because the data needed to develop such a model are not 
readily available.

Prototype Staffing Model

In order to gain additional insight into the nature of the bias that might 
result if VA’s costs are not in fact highly variable, our study team devel-
oped a small, prototype staffing model that projects office-visit expen-
diture for 1,000 enrollees based on the sample model cell discussed 
in Chapter Three (see Tables 3.1 and 3.3). We calibrated expenditures 
from the prototype staffing model in the base year to actual base year 
2002 office-visit expenditures implied in this example.

The prototype models one unit of a single fixed-cost expenditure 
component. This single cost unit can be thought of as a single doctor, 
whose cost is fixed when he or she is a salaried, full-time employee. The 
structure of the staffing model requires us to specify explicitly what the 
VA’s policy response will be when the capacity of the fixed-cost unit is 
reached.

We use our prototype to project expenditures under four different 
assumptions about the fixed-cost share of total costs and the ratio of 
enrollee demand to the available capacity of the fixed-cost unit. Ratio 
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values less than 100 percent represent excess capacity, and values greater 
than 100 percent represent a capacity constraint that results in some 
demand being unmet. Table 4.1 shows assumption values for each of 
the four scenarios modeled using our prototype.

For each of the four scenarios, we consider two extreme policy 
responses to capacity constraints. The first response is to fund addi-
tional capacity when the capacity of the fixed-cost unit is reached. The 
second response is not to fund additional capacity at any time during 
the projection period. For each scenario, we compare staffing model 
projections to projections consistent with the current EHCPM for the 
same 1,000 enrollees that assume incremental costs are 100 percent 
variable.

Scenario 1

Figure 4.1 shows expenditure for the base case scenario when fixed 
costs comprise 25 percent of total costs and when enrollee demand is 
95 percent of available capacity. The solid line traces projected office-
visit expenditure levels for enrollees in the sample cell consistent with 
the current EHCPM, which assumes costs are 100 percent variable. 
The dashed lines trace two types of expenditure projections under two 
alternative policies for handling capacity constraints when they are 
reached. The base case scenario shows that when fixed costs are rela-
tively low, the “100 percent variable” and the staffing model projec-
tions are reasonably similar until the capacity of the fixed-cost unit is 
reached in year five. After this time, capacity expansion policies drive 
expenditure projections. The staffing model projections start off lower 

Table 4.1
Cost Structure and Capacity Assumptions Considered Using 
Prototype Staffing Model

Fixed-Cost Share

Demand/Available Capacity

95% 105%

25% Scenario   
(base case)

Scenario 3

75% Scenario 2 Scenario 4
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because they reflect only the variable portion of incremental costs asso-
ciated with increased utilization.

Scenario 2

Figure 4.1 shows expenditure projections when fixed costs comprise 75 
percent of total costs and enrollees again demand 95 percent of avail-
able capacity in the base year. In a situation with excess capacity, higher 
fixed costs result in a larger difference compared to current model pro-
jections that assume incremental costs are 100 percent variable and to 
staffing model projections. When available capacity is reached, staffing 
model projections again depend on what we assumed about whether, 
when, and at what level capacity constraints will be funded.

Figure 4.1
Projected Office Visit Expenditures for Priority 2 Males Aged 50–59 Who 
Enrolled Pre–Eligibility Reform, by Model Type, for Four Fixed-Cost Share 
and Available-Capacity Scenarios

Scenario 2:
Fixed cost share = 75%

Demand/available capacity = 95%

Scenario 1:
Fixed cost share = 25%

Demand/available capacity = 95%
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Scenarios 3 and 4

In cases where capacity is strained in the base year, the current model 
and the staffing model are widely divergent in the base year, and the 
level of the divergence depends on the assumed cost of expanding the 
capacity of the fixed-cost unit required to meet excess demand.

To summarize, these scenarios illustrate the ways in which expen-
diture projections are sensitive to assumptions about the nature of fixed 
costs and policies regarding funding added capacity. It is not possi-
ble to know which approach is more accurate. Accuracy depends on 
which scenario more realistically captures relevant features of the VA 
cost structure. It is nonetheless worth highlighting the magnitude of 
the sensitivity, particularly when fixed costs are high. At the 3-year 
mark, the year most relevant for budget-planning applications, the dif-
ference under Scenario 2 between the staffing model and the current 
model was $10,907 for a single model cell comprised of 1,000 enroll-
ees. Depending on base year utilization levels in different model cells, 
this difference could represent tens of millions of dollars in projected 
office-visit expenditures.

Utilization and Cost Trends

The current model specification includes five separate trend compo-
nents: utilization, intensity, general inflation, reliance, and the efficiency 
of the VA’s clinical management. To establish utilization, intensity, and 
inflation trend assumptions, Milliman conducts a trend analysis using 
an expert panel process informed by data describing recent trends in 
VA expenditures for selected cost components. Panelists include senior 
Milliman staff, senior VA leadership, and representatives from the 
White House Office of Management and Budget.

Our evaluation revealed no concerns about the expertise of the 
panelists and the process they use to formulate trend assumptions 
given the data that are currently available to them. At the same time, 
however, our evaluation raised several concerns about the specificity 
and validity of the trend factors as they are used in the model. First, 
the complexity of the trend factors does not increase the specificity of 
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model projections. The linear relationship between trend factors (not 
including the DoCM trend) and expenditure projections means the 
detailed nature of the trend factors does not result in differential effects 
on projected expenditures. In other words, a 1-percent change in uti-
lization trend assumptions will have the same effect on expenditure 
projections as a 1-percent change in the inflation assumptions.

Second, the complexity of the trend factors makes them chal-
lenging to verify. The EHCPM trend assumptions for treatment inten-
sity are generally thought to be influenced by such factors as future 
advancements in medical technology and changes in providers’ prac-
tices in coding the services they provide. Formulating trends assump-
tions based on these factors alone is a challenging task in and of itself. 
For example, using empirical data to forecast change over time in the 
intensity of service use (typically measured in RVUs) as distinct from 
changes in case-mix severity requires an extremely robust database and 
sophisticated case-mix adjustment methods. Distinguishing the impact 
of national trends from VA-specific trends (i.e., DoCM and reliance) in 
the absence of empirical data adds to the complexity of the task.

Third, the validity of cost-trend assumptions used in the model 
depends on the ability of experts to accurately adjust trend components 
derived from national fee-for-service experience to reflect the VA’s cost 
structure and delivery system characteristics. To the extent that the VA 
has characteristics of an integrated delivery system, costs will be driven 
by major expenditure components, such as staff salaries and benefits, 
supplies, facility operation and maintenance, and medical equipment. 
In this circumstance, true unit costs will be driven by expenditures 
on each specific medical-care component (e.g., a medical equipment 
device) divided by the utilization served by that component. As the 
capacity and fixed cost of the component increases, the relationship 
between trend components and total expenditures becomes increas-
ingly nonlinear and model assumptions relying on the direct propor-
tionality of trend components and expenditures become less reasonable. 
Without data on treatment capacity, it is not possible to assess whether 
and at what point in time these relationships become nonlinear. Theo-
retically, careful adjustments of trend components related to treatment 
intensity and management efficiency can be made to minimize the bias 
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created by using fee-service trends to forecast expenditures generated 
by an integrated delivery system. In practice, however, this is difficult 
without the detailed data on the components of total expenditures that 
would be required to actually specify a staffing model. 
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CHAPTER FIVE

Findings on Model Accuracy

The overall accuracy of the EHCPM remains uncertain. However, the 
accuracy of selected model components can be readily assessed. The 
VA assesses the accuracy of enrollment and patient projections regu-
larly by comparing them to actual enrollment and actual numbers of 
patients, and it then provides the results of these assessments to internal 
stakeholders, including the Secretary of Veterans Affairs, and external 
stakeholders, including the Office of Management and Budget, con-
gressional committees and staff, the Congressional Budget Office, and 
veterans service organizations.

Two factors complicate the assessment of the EHCPM’s accuracy 
(beyond the factors that complicate the assessment of the accuracy of 
complex policy models generally). The first complication is the uncer-
tain validity of key model assumptions. The validity of these assump-
tions plays a decisive role in helping to ensure a model’s accuracy by 
reducing both the overall magnitude and systematic nature of forecast-
ing errors. As we discuss above, the EHCPM treats (1) the VA case-mix 
and care processes as comparable to the commercial sector and (2) the 
VA’s cost structure as variable. To the extent that the two sectors differ 
or costs are not variable in practice, the accuracy of the model is likely 
to suffer. Because these aspects of the model’s structure remain largely 
untested, their impact on model accuracy is not known.

The second complication stems from the lack of unit-cost mea-
sures that are independent of the VA’s budget allocation. The EHCPM 
strives, in essence, to hit a target that is not readily observable. Although 
it is tempting to assess the accuracy of expenditure projections used 
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by the VA in budget planning by comparing 3-year projections to 
actual obligations for modeled services, such a comparison would be 
misleading. The VA’s budget obligation reflects the results of political 
and strategic decisions, and the goal of the EHCPM is not to predict 
the outcome of these decisions. Best practices for assessing model per-
formance in the context of budget planning require the development 
of a projection scenario that reconciles, at least in the aggregate, with 
the approved budget for an organization. For example, assume the VA 
submitted a budget request adequate to operate 1,000 clinics, but the 
ultimately approved budget amount only accommodated the operation 
of 950 such clinics. The VA would have to either find a way to oper-
ate the desired 1,000 clinics within the approved budget constraints or 
scale back the clinics’ activities consistent with the approved budget. 
In either case, a projection scenario that reconciles with the approved 
budget (the “reconciled projection”) should be prepared. If a reconciled 
projection were prepared, model accuracy could then theoretically be 
assessed by analyzing variances between the parameters in the recon-
ciled projection (e.g., facility costs, unit costs, utilization, enrollment) 
and the corresponding actual parameters as experience emerges.

Under current specification, however, the derivation of recon-
ciled projections is not feasible. This derivation is not possible because 
the current specification lacks an independent, resource-based unit-
cost measure and, by extension, a resource-based measure of expen-
ditures. Instead, unit costs are derived by allocating the VA’s budget 
 obligation—the VA’s approved budget. Thus, expenditure projections 
and the approved budget are linked definitionally. As a result, expendi-
ture projections are accurate by definition.

Whether unit-cost measures (derived by allocating the VA’s 
budget obligation) accurately reflect resource requirements is also an 
open question. The development of a strategy for assessing accuracy is 
difficult because of the lack of an obvious gold standard against which 
to compare unit costs derived under the current specification. As noted 
in Chapter Four, unit costs for a staff model organization reflect the 
expenditures for defined resources (e.g. physicians, facilities, medi-
cal equipment) and the corresponding productivity and utilization of 
such resources. This contrasts with the EHCPM, in which categories 
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of resources are not defined and projected unit costs are independent of 
projected utilization. It is not clear whether there are comparable deliv-
ery systems with which to compare the VA’s cost basis.

Accuracy of the Utilization Projection Model

In the absence of an independent measure of expenditures, Milliman 
has appropriately focused its attention on assessing the accuracy of 
the UPM. Because the VA data systems upon which the model relies 
and the current structure of the VA benefit are both relatively new, 
opportunities for assessing accuracy against historical utilization expe-
rience have been limited. We reviewed documentation and results 
from a validation study conducted by Milliman under the direction 
of the VA. We discuss the results in greater detail in Appendix A. The 
study, referred to as the “BY02 Model Validation Study,” assessed two 
sources of projection error between base year 2002 and forecast year 
FY 2003— forecast error and model error. Milliman defines forecast 
error as the difference between the projected change in utilization and 
the actual change in utilization. Forecast error occurs when trends and 
other  delivery-system dynamics are inaccurately forecast. Milliman 
defines model error as the difference between modeled utilization (after 
A/E adjustments have been applied) and actual utilization in the base 
year. Model error occurs because A/E adjustments are applied at an 
aggregate level and not to the detailed age/gender and geographic-area 
cells. The validation shows 1-year forecast errors on the order of 0 per-
cent to 9 percent and very negligible model errors across enrollee types 
for major service categories.

Although Milliman does not consider the size of the A/E adjust-
ment to be a measure of model accuracy, the size of the A/E adjustment 
reflects Milliman’s ability to adjust commercial experience to reflect VA 
case-mix and practice style. Small adjustments suggest a close relation-
ship between benchmarked utilization and actual workload. In actu-
arial modeling applications, it is common to use analysis of the size 
and distribution of A/E adjustments across cells to inform model devel-
opment and refinement. However, the lack of data on VA treatment 
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capacity complicates this type of analysis. In the absence of treatment 
capacity data, it is not possible to determine whether large A/E adjust-
ments arise from differences in case-mix or constrained capacity.

Quality Assurance Procedures

Computation errors and errors in mathematical algorithms used to 
derive projections can be a source of model error that, if undetected, 
can result in inaccurate projections. Discussion with the VA and Mil-
liman staff suggests that Milliman has a number of systems in place 
to avoid and detect such errors when they occur. However, we did not 
review the specific features of Milliman’s quality assurance process as 
part of our evaluation.
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CHAPTER SIX

Findings on Tractability and Transparency

Tractability and transparency facilitate understanding of model struc-
ture and supporting data. These two features permit outside constitu-
ents to draw informed and independent conclusions about model qual-
ity and enable model staff to monitor quality and implement model 
enhancements. The modular design of the EHCPM’s high-level struc-
ture is both tractable and transparent. However, the complexity of 
model subcomponents and the algorithms used to derive adjustment 
factors limit both tractability and transparency. Tractability and trans-
parency are further reduced by the uneven and incomplete nature of 
the model documentation and by the use of proprietary model ele-
ments. This chapter discusses each of these issues in further detail.

High-Level Structure

The EHCPM is a flexible, component-based model. The model’s 
three primary subcomponents—the utilization, enrollment, and cost 
 models—each produce results that can be analyzed alone or combined 
to develop final projections. Because the subcomponents are combined 
through simple algebraic relationships (see the overview of model struc-
ture in Chapter Three), it is possible to substantially modify key ele-
ments of model subcomponents without having to modify the model’s 
overall structure. Additionally, the model has a flexible structure that 
allows the user to substitute alternative assumptions without rewriting 
model code. For example, it would be possible to substantially modify 
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the methodology used to develop each individual model subcompo-
nent and yet maintain the model’s overall structure.

Complexity

Complexity beyond that required to meet a model’s primary objec-
tives unnecessarily decreases tractability and transparency. While the 
high-level structure of the EHCPM is straightforward, the structure of 
model subcomponents and the ancillary analyses required to support 
model subcomponents are highly complex. This complexity is both 
expected and generally justified given both the uncertainties in the 
policy environment in which the VA operates and the gaps in the data 
available (e.g., reliance and morbidity) to develop factor adjustments 
and specify parameters. Under current policies, for example, demand 
for VA services is difficult to predict. Projecting demand under such 
circumstances typically requires multiple data sources, specialized 
analytic approaches, and numerous implicit and explicit assumptions. 
Enhancing validity and utility beyond current levels may require sig-
nificant further increases in complexity.

Proprietary Model Elements

The use of proprietary elements in the utilization projection model cre-
ates an additional barrier to tractability and transparency, making the 
quality of an already complex model more difficult to assess. The HCGs 
and the methodology used to develop them are not available for review 
by the general public, and there is no formalized process to allow inter-
ested stakeholders and the general public access to HCGs and relevant 
supporting documentation. We were permitted to examine the HCG 
“rate book” during a two-day site visit to Milliman’s Seattle, Wash., 
office. However, substantially greater access would have been required 
to understand the development methodology and the overall applica-
bility of commercial utilization and performance benchmarks to the 
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VA delivery system, and to compare utilization and elasticity bench-
marks to those in the published literature.

Documentation

Documentation is the primary mechanism through which model 
developers communicate with users (present and future) and constit-
uents regarding the model’s technical features. Effective documenta-
tion should accurately describe model features, list data sources, report 
key assumptions, and provide computational algorithms and equa-
tions. The EHCPM documentation, roughly 800 pages in total, covers 
the full breath of model features. However, incomplete and uneven 
descriptions of key model features made it considerably more difficult 
to understand the model’s key features and assess model validity and 
utility.1 Numerous typographical errors, inconsistent formatting, and 
the lack of an index further limited the documentation’s usefulness.

1  Throughout our evaluation, our project team sought to clarify the meaning of certain 

portions of the model documentation in multiple instances. In order to assure our accu-

rate understanding of model structure and features, we submitted an early draft of Chapter 

Three, which presents an overview of the model, to our project sponsor and Milliman for 

comment and correction.
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CHAPTER SEVEN

Benefits and Risks of the EHCPM

The VA asked RAND to consider the overall benefits and risks of rely-
ing on the EHCPM, as well as several specific issues related to the out-
sourcing of model development, maintenance, and expenditure pro-
jection through the current contractual arrangement. In addition to 
project management costs, the VA pays Milliman roughly $3.5 million 
per year for the actuarial services provided by 7.5 full-time-equivalent 
personnel who carry out the development, maintenance, and expendi-
ture-projection tasks. The VA’s expenditures for this contract constitute 
less than 0.02 percent of its $30 billion health care budget. While a 
quantitative assessment of the cost effectiveness of the EHCPM was 
beyond the scope of our evaluation, our evaluation was sufficient for us 
to draw conclusions regarding a broad range of benefits and risks to the 
VA posed by the current model specification and contractual arrange-
ment. In particular, the VA asked RAND and ActMod to consider 
the risk of three specific scenarios: (1) Milliman goes out of business, 
(2) Milliman does not recompete, and (3) Milliman loses key staff. In 
addition, we discuss what we consider to be the most relevant risks of 
outsourcing generally—the loss of institutional knowledge generated 
by day-to-day engagement in the modeling process. 

Benefits of the Current EHCPM

The current specification represents a substantial improvement over the 
VA’s traditional methods for budget planning and performance moni-
toring. Like traditional VA methods, however, the current EHCPM 
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specification is grounded in current-system capacity and thus is limited 
in its ability to inform budget scenarios beyond the status quo policy 
environment. The main potential costs associated with the EHCPM 
stem from risks to the VA’s credibility and strategic-planning process 
resulting from inappropriately applying the model to inform scenar-
ios beyond the current policy environment. Fortunately, the EHCPM 
also has a flexible architecture than can be modified and improved 
to expand the model’s uses beyond its current capabilities as requisite 
data become available. We discuss each of these points in greater detail 
below.

The EHCPM offers improved budget-planning capabilities. The 
current model can support a wide array of budget-planning tasks 
because it (1) builds total expenditures from detailed service categories 
and enrollee types and (2) disaggregates enrollment, utilization, and 
cost components. These capabilities represent a substantial improve-
ment over traditional budgeting methodologies. The VA can use the 
current specification to identify factors that drive expenditures and to 
develop more-informed strategies for managing expenditures and allo-
cating budget appropriations. Also of interest to the VA is whether 
the model can support a variety of performance and budget monitor-
ing tasks. Because the model can incorporate a wide range of assump-
tions about utilization and unit costs for a wide variety of services and 
enrollee types (e.g., special conflict—OIF/OEF—veterans, pre– and 
post–enrollment reform enrollees, and enrollees in capacity constrained 
markets), the current model structure can be used to monitor budget 
execution and performance relative to preestablished benchmarks. 
With respect to these two functions, it is the accuracy and timeliness 
of VA data systems, not the model’s structure, that limits the utility of 
the model.

The current model also offers a limited capability to project the 
impact of “out-of-cycle” events (e.g., the enrollment of special-conflict 
veterans, the impact of hurricane Katrina). Using the model in this way 
is appropriate to the extent that any increased utilization resulting from 
these events can be accommodated with existing capacity, the period of 
consideration is in the relatively near term, and veterans enrolling as a 
result of the event under consideration are similar to current enrollees 
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in terms of case-mix. For example, it must be the case that new priority 
1 enrollees age 50–59 after these events are similar in their propensity 
to use health care services to current priority 1 enrollees age 50–59, 
unless a specific adjustment is made to the modeling factors (as is the 
case for OIF/OEF). In modeling out-of-cycle events under the current 
specification, it is also crucial to assess the appropriateness of the vari-
able cost assumptions implied by the unit costing methodology. These 
preceding caveats notwithstanding, we also note that the VA has access 
to Milliman actuaries who can often adjust current model constraints 
to accommodate a VA-specific request.

The EHCPM offers a flexible platform for model enhancements. 
Our review identified concerns about the utility of the model for the 
purpose of strategic planning. As we discuss in the subsequent chapter, 
major modifications are required to support some of the VA’s objec-
tives in sponsoring the model. Because the EHCPM is a flexible, 
 component-based model and because the subcomponents are com-
bined through simple algebraic relationships, it is possible to substan-
tially modify key elements of model subcomponents in no particular 
order without having to modify the model’s high-level structure. Thus, 
under the model’s current structure, the VA can continue to use the 
model as a budget-planning tool relatively undisrupted while model 
enhancements are implemented concurrently.

Risks of the Current EHCPM

The central role that Milliman plays in developing and maintaining the 
EHCPM is unique. While Milliman may assist other federal agencies, 
such as the Social Security Administration, CMS, and the VA Office 
of the Actuary, such agencies also rely heavily on their own internal 
actuarial staff. Outsourcing model-related activities is not necessarily 
inappropriate and may in fact be optimal. The appropriateness of out-
sourcing depends on what resources are available to the VA and what 
resources can be secured externally and at what cost. The materials we 
reviewed through the course of our evaluation did not permit us to 
evaluate the overall desirability of outsourcing in this unique situation. 
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However, we were able to draw conclusions about the three specific 
risks VA asked us to consider. We discuss each of these below.

Model-related activities are unlikely to be disrupted by Milliman’s 
going out of business. Milliman is a multinational company with over 
$575 million in annual revenues. Milliman has been providing actu-
arial consulting services for over 50 years and is among the largest 
consulting and actuarial firms in the United States. Given that Mil-
liman is a profitable and well-established company with a broad and 
diverse client base, we believe that it is unlikely that Milliman will go 
out of business in the foreseeable future. In the unlikely event that Mil-
liman does go out of business, the availability and continuous main-
tenance of Milliman’s HCGs could be interrupted. Although RAND 
and ActMod did not review specific contractual language, discussions 
with VA staff suggest that the VA owns the model logic and computer 
code “up to” the HCGs. While the VA’s access to the HCGs might be 
interrupted if Milliman closed, projections from prior years could be 
used as a stop-gap until an appropriate alternative could be established. 
Alternatives include benchmarks maintained by other actuarial firms 
and the VA’s own workload data. Should Milliman go out of business, 
the consultants engaged under the contract would potentially be avail-
able either individually or collectively to continue to support the VA 
EHCPM initiatives. Whether core Milliman staff could be retained by 
the VA in the event that Milliman closed would depend on whether 
the VA could establish requisite contracts in a timely manner.

Model-related activities are unlikely to be disrupted by Milliman 
opting not to recompete for the EHCPM contract. In our view, the 
failure of Milliman to recompete for the EHCPM contract represents 
greater risk than Milliman going out of business. However, we specu-
late that this risk is low given the size of the contract and its ongoing 
nature. Similar to a situation where Milliman goes out of business, 
Milliman’s failure to recompete for the EHCPM would disrupt the 
VA’s access to the HCGs. In this case, the VA could, as a stopgap mea-
sure, substitute benchmarks maintained by other actuarial firms. How-
ever, in this event, Milliman staff familiar with the model would not be 
readily available to continue to support model activities.



Benefits and Risks of the EHCPM     73

The loss of key Milliman personnel is more likely than Milli-
man going out of business. However, this risk is not unique to the 
VA’s contract with Milliman and would exist under any contractual 
arrangement or under in-house production. However, replacing key 
project staff under an outsourcing arrangement is likely to be easier 
than replacing in-house production staff because staff with modeling 
and/or actuarial experience command high salaries, which may be dif-
ficult to meet under the Civil Service pay scale. There are currently two 
Milliman employees critical to the operation of the current contract. 
The first is a project director who oversees the day-to-day operation of 
the contract. The second is the principal actuary, who provides sub-
stantive expertise in overseeing the project. A sudden and unexpected 
departure by one of these two staff members in the midst of the budget 
preparation process would be particularly disruptive, but not fatal. We 
believe that the contract could be successfully managed by either staff 
member until a suitable replacement for the departing staff member 
could be identified and trained. We have no concerns about Milliman’s 
ability to recruit qualified staff in the event that an internal candidate 
cannot be identified.

The most relevant risk to consider in outsourcing the EHCPM 
is the loss of institutional knowledge. Although the primary purpose 
of the EHCPM is to produce expenditure projections, the modeling 
process generates institutional knowledge in areas of strategic impor-
tance to senior VA leadership. The staff who develop and maintain the 
EHCPM have knowledge of the key policy concerns facing the VA, 
develop detailed knowledge of VA data systems, and interact with a 
wide range of experts who have substantive and technical knowledge 
of the VA and other health care delivery and financing systems. Under 
outsourcing arrangements, contractor staff members interact with 
other VA staff members in highly structured ways. Thus, contractor 
staff may be less available to mentor junior VA staff or to share insights 
informally.
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CHAPTER EIGHT

Conclusions

Our evaluation of the EHCPM focused on its ability to provide accu-
rate and timely projections of future demands on VA resources consis-
tent with VA’s budget and strategic-planning objectives. In conducting 
our evaluation, we reviewed key model features; assessed the validity, 
accuracy, tractability, and transparency of the model; and assessed the 
benefits and costs associated with the current specification and several 
specific aspects of the current contractual arrangement.

EHCPM Use in Short-Term Budget Projection

Because the model is calibrated to VA workload and budget, we con-
clude that the EHCPM yields reasonable short-term projections if VA 
treatment capacity and the policy environment in which the VA operates 
remain stable. The EHCPM improves on traditional  budget-forecasting 
methods because it supports the separate projection of enrollment, uti-
lization, and unit cost components of total expenditures and because 
it supports budget projections by detailed health service category and 
enrollee type.

EHCPM Use in Strategic Planning and Policy Analysis

At the same time, we identified concerns regarding the validity and 
accuracy of the current approach for projecting future expenditures 
under budget and policy scenarios beyond the VA’s current capacity to 
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provide care. Our first concern centers on the complex series of adjust-
ments that Milliman makes to its commercial utilization benchmarks 
to reflect VA experience. To be successful, the adjustment methodology 
must disentangle the confounding among case-mix, clinical efficiency, 
and factors driving enrollee reliance on VA care. Reliance, in turn, is 
related to the VA’s capacity to deliver care and meet enrollee preferences 
across sources of care. Thus, a robust adjustment methodology requires 
a wide variety of linkable data, including patient-level data document-
ing VA workload; non-VA utilization by VA enrollees; enrollee health, 
disability, and insurance status; and quantitative measures of VA’s treat-
ment capacity and clinical performance.

Our ability to assess the adequacy of the adjustment process was 
limited by the proprietary nature of the methodology used by Milli-
man in formulating the HCGs and clinical efficiency benchmarks. At 
the same time, however, the lack of adequate data on VA capacity and 
enrollee characteristics led us to question whether Milliman’s adjust-
ments to its commercial benchmarks considered the full range of the 
factors likely to be important for long-term planning.

Our second concern centers on the methodology used to derive 
unit costs. We found that Milliman’s method of allocating the VA’s 
approved budget to workload data to produce unit-cost measures would 
be accurate if the VA’s nonconstruction costs are highly variable, as is 
the case for fee-for-service insurers such as Medicare. Resulting biases 
are likely to be most serious for services with large fixed-cost compo-
nents for both capacity constrained markets and markets with substan-
tial excess capacity. The current costing methodology also complicates 
any assessment of model accuracy because model projections are not 
independent of the VA’s approved budget.

Future Modifications to the EHCPM

As a result of these concerns, we conclude that the current specification 
of the EHCPM has limited usefulness for policy planning. To enhance 
its usefulness for this purpose, the VA needs to develop analytic tools 
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for measuring demand for health care, treatment capacity, and the 
fixed and variable costs associated with delivering care.

Forecasting the effects of VA policy and external influences on 
demand requires routine collection of data on veterans’ employment, 
health insurance, health status, and overall health care utilization. 
Modifications to the VA’s veteran surveys would allow for the collec-
tion of this more detailed information and the survey results could be 
linked to other VA data sources describing individual veterans’ access 
to VA services (given local VA capacity), enrollment, and VA utiliza-
tion. We did not determine the practical feasibility of collecting VA 
capacity data, but these data would be necessary for understanding the 
relationship between demand and capacity.

If, in fact, VA costs have a large fixed-cost component, then sub-
stituting the current UCPM with a staffing model approach to mea-
suring unit costs may yield more-valid and more-accurate expendi-
ture projections that can be more readily related to the VA’s actual 
expenditures. A staffing model approach would build unit costs from 
the “bottom-up” from VA utilization and expenditures on major cost 
components, such as salaries and equipment, in the base year. Because 
unit costs derived from a staffing model would be independent of the 
VA’s approved budget, the accuracy of model projections could be more 
readily assessed.

The implementation of a staffing model based on VA data would 
be a very time-consuming and resource-intensive activity involving 
a considerable investment in data collection. However, creating the 
capacity to develop, implement, and maintain a staffing model would 
most likely produce returns beyond the ability to improve the quality 
of model-based expenditure projections. Because a staffing model maps 
major expenditure categories to workload, it has the potential to inform 
the development and refinement of productivity benchmarks for physi-
cians, physician support staff, and medical equipment, as well as the 
accurate measurement of performance relative to these benchmarks. 
A staffing model could also help the VA evaluate the potential return 
from investments in cost-saving or quality-enhancing technology.

These potential modifications to the EHCPM to enhance its role 
in policy planning would represent a significant investment in new 
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analytic tools. If this is not practical or feasible, the VA may want to 
investigate simplifications to the current model for its use in short-term 
budget planning, drawing more exclusively from VA data sources and 
minimizing the use of commercial utilization benchmarks. A simpler 
model would be more transparent and may perform as well. We also 
conclude that the model-development process could be improved by 
better and more-complete documentation, the involvement of a wider 
range of expertise in model development, and a periodic review of 
model features and performance by independent experts.
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APPENDIX A

Results of Validation Studies

BY02 Validation Study

Milliman conducted this study in order to measure the accuracy of 
utilization projections employed by the base year 2002 version of the 
EHCPM. The study compared modeled utilization in the base year 
to actual utilization in the base year by age, priority, service category, 
enrollee type, and VISN. These comparisons allow Milliman to iden-
tify cells in which modeled utilization is notably different from actual 
utilization and to attempt to modify the model or the level of the A/E 
adjustment to reduce observed discrepancies. The validation study 
explores two sources of projection error—forecast error and model 
error. Forecast error is the difference between the projected change in 
utilization and the actual change in utilization. Forecast error occurs 
when trends and other delivery system dynamics are inaccurately fore-
cast. Validation study documentation provides several specific exam-
ples of the sources of forecast error:

changes in health care trends
health care management practices that did not meet expectations
operational changes not considered in projections (e.g., staffing 
changes, policy changes, facility closures and openings, and ben-
efit changes)
operational changes considered in projections that had unex-
pected effects
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the supply of services that did not increase sufficiently to meet 
increased demand.

Milliman defined model error as the difference between mod-
eled utilization (after A/E adjustments have been applied) and actual 
utilization in the base year. Under this definition, model error occurs 
because A/E adjustments are applied at an aggregate level and not to 
the detailed age, gender, and geographic-area cells. If A/E adjustments 
are applied at too fine a level of detail, there is a risk that projections 
will reflect random variation in utilization. If the A/E adjustment is 
performed at too aggregate a level, there is a risk that projections will 
not reflect important sources of variation in base year utilization that 
will influence use in future years. Model error may not have a big influ-
ence on the accuracy of near-term projections. However, as we note 
above, model error can become a substantial component of projec-
tion error to the extent that the system outgrows the A/E adjustments. 
Milliman assessed the potential of model error to contribute to fore-
cast error in longer-term projections by (1) measuring the direction 
and magnitude of A/E factors and (2) comparing the relative value (or 
“slopes”) of modeled utilization across detailed age categories and geo-
graphic areas.

Table A.1 shows A/E factors, model errors, and 1-year projec-
tion errors for selected service categories and enrollee types. This table 
shows a subset of health service categories that are particularly costly 
for the VA. The base year 2002 model projected that each of these ser-
vices would have expenditures in excess of $1 billion in 2005. In addi-
tion, Table A.1 shows results for priority 1 and priority 5 veterans, the 
two groups with the highest expenditures. As can be seen in columns 
1 and 4 of the table, there are frequently large discrepancies between 
actual and modeled values in the base year before the A/E adjustment 
is applied. For example, Table A.1 shows that the A/E factor for prior-
ity level 1 “pre” enrollees under the age of 65 for pathology was 1.64, 
implying that actual utilization was 64 percent higher than utilization 
predicted by the adjusted HCGs after they are adjusted for geography, 
case-mix, and management efficiency but not yet by the A/E factor. 
The model error ratio, shown in columns 2 and 5, compares modeled 
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Table A.1
Actual-to-Expected Adjustment Factors, Model Error Ratios, and Projection 
Error Ratios by Selected Service Types and Selected Enrollee Types

.

Under 65 65 and Older

Type of Service and 
Enrollee Type

A/E 
Factor

Base Year 
2002 

Model 
Error 
Ratio

FY 2003 
Projected 

Error 
Ratio

A/E 
Factor

Base Year 
2002 

Model 
Error 
Ratio

FY 2003 
Projected 

Error 
Ratio

Priority level 1—Pre

Inpatient medical 0.94 1.00 0.93 0.86 1.00 0.96

Inpatient surgical 1.22 1.00 1.01 1.24 1.00 0.99

Pathology 1.64 1.00 1.01 1.43 1.00 1.01

Radiology 1.08 1.00 1.08 0.68 1.00 1.00

Office visits 1.10 1.00 1.08 0.93 1.00 1.08

Ambulatory 
surgery 0.86 1.00 1.00 0.83 1.00 1.01

Prescription drugs 0.93 1.00 1.00 0.89 1.00 1.04

Priority level 1—Post

Inpatient medical 0.79 1.00 0.97 1.01 1.00 1.00

Inpatient surgical 1.13 1.00 1.08 1.38 0.98 0.98

Pathology 1.82 1.00 0.95 1.47 1.00 0.98

Radiology 1.80 1.00 1.04 0.86 1.00 1.04

Office visits 1.12 1.00 1.01 0.88 1.00 1.04

Ambulatory 
surgery 1.20 1.00 0.92 0.85 1.00 0.94

Prescription drugs 0.72 1.00 0.91 0.60 1.00 0.98

Priority level 5—Pre

Inpatient medical 0.84 1.00 1.08 0.96 1.00 1.04

Inpatient surgical 0.99 1.00 1.07 1.20 1.00 1.01

Pathology 1.25 1.00 1.01 1.51 1.00 1.04
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utilization after the A/E adjustment to actual utilization in the base 
year. By definition, the model error ratios are almost always equal to 1. 
Model errors not equal to 1 reflect situations where a single A/E adjust-
ment factor was applied to multiple service categories.

Under 65 65 and Older

Type of Service and 
Enrollee Type

A/E 
Factor

Base Year 
2002 

Model 
Error 
Ratio

FY 2003 
Projected 

Error 
Ratio

A/E 
Factor

Base Year 
2002 

Model 
Error 
Ratio

FY 2003 
Projected 

Error 
Ratio

Radiology 0.82 1.00 1.00 0.69 1.00 1.04

Office visits 0.71 1.00 1.07 0.83 1.00 1.09

Ambulatory 
surgery 0.57 1.00 1.04 0.73 1.00 1.05

Prescription drugs 0.77 1.00 1.04 1.11 1.00 1.08

Priority level 5—Post

Inpatient medical 0.85 1.00 1.06 0.93 1.00 1.09

Inpatient surgical 1.05 1.00 1.03 1.23 1.00 1.02

Pathology 1.36 1.00 0.98 1.44 1.00 1.02

Radiology 1.16 1.00 1.00 0.68 1.00 1.03

Office visits 0.76 1.00 1.05 0.75 1.00 1.08

Ambulatory 
surgery 0.76 1.00 1.01 0.64 1.00 1.00

Prescription drugs 0.72 1.00 0.99 0.93 1.00 1.06

SOURCE: CACI, Inc., and Milliman, Inc., “Model Validation Report,” Contract #GS-0F-
226K, Task #101-C37055, Tables 7-1-b, 7-5-b, 7-9-b, 7-13-b, 7-17-b, 7-21-b, 7-25-b–7-
29-b.

NOTES: Service categories included in this table constitute all services with projected 
expenditures greater than $1 billion in FY 2005; this comprises roughly 68 percent of 
all projected expenditures.
a Priority-level 1 and 5 enrollees consume the largest share of VA health care 
expenditures.

Table A.1—Continued
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Comparisons of actual-to-expected VISN relativities for selected 
services are presented in Table A.2. A VISN’s relativity is defined as the 
ratio of the VISN-specific utilization rate to the VA-wide utilization rate 
for a specific service category. The columns under the various service 
categories (i.e., inpatient medical, inpatient surgical, office visits, and 
prescription drugs) show the ratio of modeled VISN relativities (i.e., 
the HCG-defined area factors) to the actual VISN relativities observed 
in base year 2002. Values close to 1 suggest that HCG area factors 
closely track the relativities observed in actual VA workload data. Age-
based relativities are calculated and interpreted in a similar fashion and 
for base year 2002 are shown in the left-hand columns under each ser-
vice category heading in Table A.2. Comparable figures for base year 
2004 are shown in the corresponding right-hand columns.

The study documentation we reviewed did not include a formal 
assessment of the size and distribution of modeling errors or relativities 
compared to preestablished tolerance criteria. Nonetheless, the docu-
mentation traces patterns of large discrepancies between actual and 
modeled values to several factors: (1) unmeasured capacity constraints; 
(2) coding differences between the VA and HCG data that influence 
the comparability of utilization counts across the two systems; (3) geo-
graphic differences in the “mission” of VA facilities that reduce the 
comparability of private-sector based benchmarks; (4) geographic dif-
ferences in the provision of special VA services resulting in demand 
patterns that the model does not capture; (5) confounding of age, mor-
bidity, and reliance not captured by the model; and (6) demand effects 
of changes in VA treatment patterns, such as shifting care from more- 
intense to less-intense modalities.

Based on these results, Milliman hypothesized that the lack of 
model fit for 65-and-over age categories in base year 2004 resulted 
from reductions in reliance that occur as VA enrollees integrate into 
Medicare. Based on this hypothesis, Milliman used linked VA work-
load and Medicare data to age-adjust reliance factors for VA enrollees 
age 65 and older in the base year 2005 model.
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Table A.2
Base Year Modeled to Actual Utilization Relativities by VISN

VISN
Inpatient 
Medical

Inpatient 
Surgical Office Visits

Prescription 
Drugs

1 0.95 0.94 0.94 1.11

2 1.06 0.99 0.86 1.02

3 0.93 0.91 1.04 1.39

4 1.16 1.30 1.01 0.93

5 0.98 1.14 0.86 1.02

6 1.04 0.98 0.96 0.91

7 0.90 0.90 1.05 1.02

8 1.04 1.09 0.98 0.92

9 1.17 1.26 1.00 1.06

10 1.03 1.15 0.78 1.02

11 0.90 1.01 0.98 0.93

12 0.89 1.04 0.91 0.99

15 0.92 0.86 1.10 0.86

16 1.01 1.09 1.10 1.01

17 0.96 0.96 1.08 0.95

18 1.08 1.06 1.04 0.95

19 1.06 0.91 1.14 0.98

20 1.03 0.85 1.10 0.99

21 0.85 0.70 0.99 1.08

22 0.92 0.88 0.98 1.09

23 1.07 0.93 1.07 0.97

SOURCE: CACI, Inc., and Milliman, Inc., “Model Validation Report,” Contract 
#GS-0F-226K, Task #101-C37055, Tables 5-1, 5-2, 5-31, and 5-43.

NOTE: VISNs 13 and 14 were incorpoated into neighboring VISNs and no 
longer exist.
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Pharmacy Copay Utilization Impact Study

Despite substantial changes in enrollment policy, the VA benefit has 
remained virtually unchanged during the lifespan of the EHCPM. On 
February 1, 2002, the VA pharmacy copay for a 30-day supply of pre-
scription medication was increased from $2 to $7. This change repre-
sented an opportunity to assess the accuracy of the EHCPM in predict-
ing the effect of the copay change on the use of prescription drugs.

The assessment of model accuracy followed a two-step process. 
Milliman first used actual VA workload data to estimate the effect of 
the increased copay on the use of prescription drugs separately for vet-
erans over and under age 65 using a pre-post comparison methodology. 
Milliman measured the effect by comparing utilization occurring pre– 
and post–copay change for priority 7c and 8c enrollees to the pre-post 
change for priority 1 enrollees who are not subject to copays and are 
thus unaffected by the copay change. The effect of the copay changes 
on priority 2 though 7a/8a was not examined because veterans in those 
groups are not charged for certain types of services and conditions. 
By contrast, priority 7c and 8c veterans were subject to copays on all 
prescriptions.

Milliman estimated that, compared to their priority 1 counter-
parts, groups with higher copays reduced prescription drug use by 5.3 
percent among the priority 7c/8c veterans under age 65 and 6.0 per-
cent among veterans 65 and older. Next, Milliman compared these 
estimates to the reduction in utilization predicted by the HCG-based 
elasticity benchmarks. The relative reduction predicted by the HCG 
benchmarks for two groups facing comparable benefit structures was 
4.7 percentage points for both age groups. The HCG-based estimate 
was less than 1.5 percentage points different from the estimated impact 
based on actual utilization.

 The small magnitude of this difference suggests that the model 
(more specifically, the HCG-based copay adjustment factor) was accu-
rate in predicting the relative magnitude of the impact of the copay 
change. The HCG estimate was also slightly more conservative, which 
is consistent with the idea that demand for prescription drugs by VA 
enrollees is more elastic than demand by commercial enrollees.
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APPENDIX B

Priority-Level Definitions

The following definitions were taken from information materials pub-
lised by the VA (U.S. Department of Veterans Affairs, 2008a, and U.S. 
Department of Veterans Affairs, 2008b).

Group 1: Veterans with service-connected disabilities rated 50 
percent or more and/or veterans determined by VA to be unemployable 
due to service-connected conditions.

Group 2: Veterans with service-connected disabilities rated 30 or 
40 percent.

Group 3: Veterans with service-connected disabilities rated 10 and 
20 percent, veterans who are former prisoners of war or were awarded 
a Purple Heart, veterans awarded special eligibility for disabilities 
incurred in treatment or participation in a VA vocational rehabilitation 
program, and veterans whose discharge was for a disability incurred or 
aggravated in the line of duty.

Group 4: Veterans receiving aid and attendance or housebound 
benefits and/or veterans determined by VA to be catastrophically dis-
abled. Some veterans in this group may be responsible for copays.

Group 5: Veterans receiving VA pension benefits or eligible for 
Medicaid programs, and non–service connected veterans and noncom-
pensable, 0-percent service-connected veterans whose annual income 
and net worth are below the established VA means-test thresholds.

Group 6: Veterans of the Mexican border period or World War I; 
veterans seeking care solely for certain conditions associated with expo-
sure to radiation or exposure to herbicides while serving in Vietnam; 
veterans seeking care for any illness associated with combat service in a 
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war after the Gulf War or during a period of hostility after November 
11, 1998; veterans seeking care for any illness associated with partici-
pation in tests conducted by the Defense Department as part of Cold 
War–era chemical weapons tests and Project “Shipboard Hazard and 
Defense;” and veterans with 0-percent service-connected disabilities 
who are receiving disability compensation benefits.

Group 7: Veterans with income and/or net worth above the VA 
established threshold and income below the HUD geographic index 
who agree to pay copays. Subpriority a: Noncompensable 0-percent 
service-connected veterans. Subpriority c: Non–service connected 
veterans.

Group 8. Veterans with income and/or net worth above the VA-
established threshold and the HUD geographic index who agree to pay 
copays. Subpriority a: Noncompensable 0 percent service-connected 
veterans enrolled as of January 16, 2003, and who have remained 
enrolled since that date. Subpriority c: Non–service connected veter-
ans enrolled as of January 16, 2003, and who have remained enrolled 
since that date.
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APPENDIX C

Model Uses Described in “VA Enrollee Health 
Care Projection Model Training Companion 
Manual,” June 2006

Enrollment-level decision analysis
Projecting service utilization and associated expenditures –

Tracking enrollment changes and trends over time
CARES baseline and analyses

Data generated from these models was used to begin the  –
CARES evaluation process.
CARES was the driving force behind the development of  –
unmet demand projections.

Enrollee cost-sharing analyses
The model tests sensitivity to various copay and deductible  –
scenarios.
It analyzes the impact changes to the copay structure will have  –
on utilization and expenditures.
It also analyzes the impact of initial-use fees and other cost- –
sharing mechanisms.

Budget formulation
Expenditure projections used to develop budget needs for  –
upcoming years.

Market and unmet demand analyses
Local-level data can be used to analyze market shares. –
Unmet-demand analyses can be used to understand the impact  –
of improving access.

Planning model for VISNs
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Treating facility demand can be used to determine if supply of  –
services will meet demand for services.
Capital planning –
CBOC planning –

Scenario testing
Answer “What If” questions regarding enrollment and  –
expenditures

Policy-decision analyses
Estimate impact of policy decisions on enrollment, expendi- –
tures, and revenue

VERA funding allocations (potentially)
Use 20-year projections to estimate future VERA funding –
Use modeled expenditures to allocate VERA funding to facili- –
ties within a VISN
Use modeled expenditures to estimate transfer payments –

Special analyses
Millennium Bill analyses –
DoD analyses –
VA Special-Program analyses –
Reasonable-charges analyses –

Private-sector contracting
Model can be produced with Medicare-allowable charges  –
(many private-sector provider contracts are a percentage of 
Medicare allowable)
Reasonableness of capitation contracts with private-sector pro- –
viders can be assessed
Actual VA workload can be incorporated for contract pricing –
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